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-Disharmony In Tooth Size And 


The And Trextment OF Malocclusion 


In 1944 asymmetry in 
utals size ; he measured the teeth on five 


hundred sets of casts: s and compared | the 


reconstructing the denture i is tooth size, 
pecifically, the width of the in the opposite 


the teeth, . Surprisingly few investiga- side of the de ntal arch. Ninety per cent 
of the sample demonstrated a -right- 


phase of as ev by discrepancy in mesiodistal width» 


the scarcity of literature related to 0. 25 millime ters or more. 


subject. The primary purpose of this He advocated judicious" stripping 
> 
wes analyze “group: ‘of excel- of “proximal | surfaces, primarily in the 
anterior segme nts, when a lack « of 


lent ‘occlusions and determine whether : pat 
or not mathematical ratios could ance existed. 
set up total lengths of dental Neff® using two undoes 
as well as between segments « of measured i in millimeters the ‘Mesiodistal 
dental arches. It was hoped that a diame ters of | both the ‘maxillary and 


_ method of ev aluating tooth size would | the mandibular anterior teeth. He the n 4 


be found which would be an aid in arrived at a an “anterior coefficient” by 
diagnosis and planning of dividing the n mandibular sum into th 
orthodontic cases and also_ help i n maxillary sum. The range was 1. 7 
determining | the and cesthe tic No mean figures were giv en. Neff 
attempted | to relate the “anterior. 
coefficient” to the degree of overbite. 


The ov erbite was determined on a pet 


come interested in the of 


size was G. V. Black’, who in the late © nab by measuring the amoun 


nineteenth century "measured large of the lower entral in- 
 cisors by upper incisors. End toe nd 


number. rs of human teeth. 1. From these 


> 
measurements he set up tables of mean relation, ould 0% complet te 
figures which ti By "measuring normal 


it was de termined that the “anter-— 
ior coefficient” for this figure was 1.20-— 
phase of the orthodontic problem by considered 
Ballard and Wylie? prov a meth 


of computing the total mesiodistal 


*A thesis submitte’ . partial fulfillment 
of the requirements Ser the degree of Master idth of the unerupted mandibular 


of Science in Dentistry in the bang wom canine and premolars. This procedure ne. 
Jes was devised to be used | in conjunction — 
Nance’s‘ meth of nti- 
Clinical int in n Orthodontics, od mixed denti- 
0 v, University of case analy: in w hich the 


More recently, quantitative. 


dealing with this 


— 
of the basic fundame q 
il = 
_ 
| 
i 
— 


teeth, the a finely calibrated millimeter ruler and 
re taken recorded. The e following measurements — 
intraoral A "graph: was were made on each set of casts: 


formulated from which the mesiodistal The “mesiodistal widths of twelve 

width of the mandibular canine and maxillary teeth, the right first perma- 
premolars could be predicted after the nent molar through the left first perm- 

total mesiodistal width of the man-—  anent molar, were totaled — 
dibular incisors had been determined. pared with the sum derived by the 


_Tt was attempted in the inve 


ula r twelve teeth. se. me 


findings of the two studies, 


_ have been devised in order that teeth ular arch length 
be carved and articulated length which we have called the “over-— 
‘nearly an an ideal manner as possible. His 
were compared with the present 
study in order to see if they correlated. 
Figures published by The Dentists S ‘Sup- 
ply Company of New VY ork were also_ 
compared in the same manner. Their = 


figures were “upon 1 mathematically 
: good guide to 
how closely nature a 
MATERIAL AND | MeTHops 


The measurements use 


e taken from fifty- five cases “where 


‘tically (non- ~extraction ). Of the fifty- 
sample, forty- four were 


care, cases being drawn from ten 
‘different private practices” as well as 
from the Department of 


iodi 1 ‘the sum ‘of of 
mesiodista diameter of all the on mand, teeth 654321 | 1234: 
each “cast, excepting second and third — Y is the sum of mesiodistal diameters of _ 
molars. The dimensions to the nearest ; 
YY?’ is the sum of mesiod 
one- were taken from mand. teeth 321 | 12 


: 
— 
es in his dental Figure 1. The ratio between the two is | 
= 
— a\ 
— 
Three-inch needle-pointed dividers Fig. 1 X is the sum of mesiodistal diameters 4 


he same was” used 


_ Those measurements are shown as Y 
and in Figure 1. The ratio between 


“ee anterior width, and this is 


to as the “anterior ratio.” 
Sum mandibular ‘‘6’’ x 100 — anterior tittle 


3. he buccal segments were divided 
ae into units in an attempt to analyze the 


localize tooth size discrepancy It i 
felt that the’ findings lack clinical sig- 


degree of overbite was com- 

puted on basis. “The” 

e mandibular 

incisor was compared with the total 

of the lower incisor. This gives 

; i situation regardless of the tooth length. 
a Overjet was measured as the dis- 
tance from the labial surface of the 


mandibular central incisor to the junc- 


of the maxillary central incisor. A fine- 


a tg ly calibrated millimeter ruler was used. 
The horizontal level se lected for 
; measurements was the incisal edge 


the maxillary central. 


mandibular i incisors to the lusal plane 
were 
by measuring the angles formed by the | 
labial surfaces of the incisors with the 
base of the cast which trimmed 


to the occlusal plane. 


7. Incisor length or the incisogingiv al 


height of the maxillary and mandibular 


4 


about the mean. 
nificance; therefore, the buccal meas-— 


age should be small 
accurate picture ‘the overbite 


= test gives a method of correlating two 


tion of the incisal and lingual surfaces — 


a The angles of the maxillary and 


measured. This” was determined 


lyzing the anterior ratio of each indi- 


Sum mand libular x 


setting up a ratio between the maxil- 
and the mandibular anterior 


‘STATISTICAL SIs 

‘The data were judged statistically 


tated 


af 


ais te 
‘ten to be in he m mean if the 


experiment were on other 
S.D. —Standard- deviation. T his is” 


terms the degree scatter or dispersion 


CV —Coefficie nt variation. 
coe “ficient of variation relates the 
deviation” to o the _mean | by 


standard devi iation to be 
j in relation to the 1 mean, the 
coefficient of variation percentage 


= C.C.—Coefficient of correlation. This 


from the same 


FINDINGS 


Sum mandibular ‘‘12’” 100 
Sum Manillary ‘* 
developed for each in 


sample, yon the re 

Mean 


S.I 


E.M. 
J. 
ua 
Similar data were compiled in ana-— 


‘this r atio. bein 


Vv idual, 


maxillary ‘6677 


‘and of the statistical methods 


the constant measures in absolute 


to the depth of the central sulcus om 
as 
4 2 
&g 
— 
— 
— 
i 
itm 
— 
specially designed divider w 100, 


centrals- were neasured from. 


_ - incisal edge to the gingival margin. A 


as 


that published by Neff, 


was se “ up in reverse fashion: beat: 


In o 
hat p 
t 


2 


Not given, but the 
ideal was deter- 
mined to be 1.20- 


‘eee the overall ratio and the ante rior — 
ratio 5, which is 


gives the 
ce ‘ning perce ntage of 0 ov 


53.9 


related to. “tooth: size, a of 
was run between the 


anterior ratio and the per cent of over- 


he probler 


’—‘‘ anterior coefficient » ular _central w 


efficient of correlation +0.35 
ee Cusp height is not constant through- 


coe efficient of correlation between the — 


Oo measurements was calculated and 


—— found to be +0.76. Since this is a high ae 
either of the centrals may 
rder to compare our data be used in calculating the coefficient 
correlation between incisor length: 


and degree of overbite. The mandib- — 


selected and the co- 


out the denture of a given individual. 


The he ight of | the c cusps of the pre- 


molars was invariably greater than that" 


‘molars. In recording the data 
between the height in 


a 


1. 9 mm. 

» 


== (Treated cases) 
= (Untreated cases) 


T able 5 shows the th 


M: ax. See P 
Mand. Second Premolar 7.27 0.50 
fax. First Premolar 7.04 


fee cond Premolar 
and. First rt 5 0.61 


TABLE 5 


Pes, The coefficient of cor rrelatio 


tween: ‘the sum of widths 


(Treated is 
Ww ntreated Cases) 


= The mean ov erjet was computed to —_ +0.64. The result in thi is st 


the 
central incisor labial sur- 


Angles of the maxillary 
‘mandibul 
faces to the occlusal plane were taken 
in ord r vit 


isors and the 
‘sum of the canine, second pre- 
-molars arrived at by Ballard and W ylie 
udy w 


was felt that more satisfactory 


Nae 

ases that had been collected for a 


— 
Sum maxillary ‘46 ig: 
bit 
— 
— 
— 
— 
— — 
— 
— 
each other. The mean wa: 
| 


Figure 2 de pi rea <i es, the overall ratio — 


excellent ‘occlusion. "This is is the denti- also increases in a fairly” ‘proportionate 


tion of a fourteen-year old girl. T here Manner. 


no restorations or carious: lesions. attempt 


Mez asurements ratios recorded overbite problem from several different 
from this ideal occlusion were com- aspects. It was noted that there v ing? ove 
d th “derived from the erable rang. ne 
pared ith erive rom the considerable range in the degree ee of 
sample of fifty- five cases. overbite in this normal sample 


are summarized i in Table demonstrated in "Table 4. It then 


— 


ratio, Figure 1 , Mensurements X and percentage to the three following fac- 
the anterior ratio, Figure tors: the anterior Tatio, the length of 
measurement Y’, indicated a central incisors, and the 
small degree of variation in the individ- e height. In all cases the coe ficients of 
ual measurements about the mean. In correlation were very low ; therefore, 
overall ratio (Table 1) standard» ove erbite did not vary at all proportion- 


_ deviation of 1.91 for a mean of 91.3 - ately with variations in any of the — 


0.26 is very small as verified by the aforementioned factors. 


; espondingly st small | coeffici fficient 
ariation, 2.09%. ‘The same patter Egcellent Mean 


held true also for the anterior ratio 
(Table 2). For a mean of 77. 2+ ( 0.22, Overall Ratio Beg 91.11 
the standard deviation of 1.65 is signifi- Overbite 
cantly small as again indicated by the Overjet mm 


variation, 2. 14 Both Ineisor Angle 
- Height 


igure 


2 compare very favorably with 


figures, as in Table A comparison of _untreated excellent 
occlusion (Figure 2) the mean 


derived from this study, 


ratio reversed It has been stated, and was also. 
seen if the resultant: 
i? 


suspected by the author, that = > 

ee published by Neff (Table 3). This in ratio and degree of overbite would exist pe ; 

“not a legitimate comparison becau cause in any give en. case, i. Cy as the numerical 
no mean figures were published in resto or decreased, the degree 
study; but it was stated that for * a overbite would | fluctuate in a pro- © 


> 
efficient” shou which upheld the” aforementioned 


makes the approximation that for theory could net te by a 


coefficient t of 1.30. which ‘mont nearly statistical evaluation of measurements 


of 1.29. the 
-orresponds to our mean of 1.29, compiled for this study, even when the 
overbite should be 35°. The mean 


untreated normals were handled as a 


“between the anterior repeated. T he coeffici ients of cor rela-— 
oe, ba ratio is not a particularly high tion did not vary sig nificantly when the 


one, but ‘still it be considered two categories were compared. ~The 
significant. T his indicates that as the “sample was divided and the untreated 


“Simple 


As statistical analysis of both the ov vers seemed desirable to relate the overbite | ae a 


g 

— 

= 
om 

ia 

| 

|| 


3 


a 
— 
— — % on 4 


of 
extraction cases. Ther means ar are the 


_ component was related as a separate — herein were derived from the use of | 
unit because it could be argued that mean figures. Mean figures can only — 
ov rerbite w vhich was probably altered indicate a trend. | C oncrete statements 
in treatment had not in all of the cases concerning them should not be made, 
_ had a chance to settle to its “normal” — but since the coefficient of correlation 4 
or state of balance with the other fac- test is not ‘related to “means, the high 


“tors which influence occlusion. Since ‘correlation between first premolar 
—_ coefficients were so similar, no dif-— _ widths i is very significant and cannot “a fe 
ference was as found between disregarded. Nevertheless, 


cone eiva that the igle of patient as an individual and then pro- 


upper incisor to incisor to use these f findings as an 
_ is an important factor in determining determining the actual condition €X- 
amount of overbite in a given indi- isting 


fe je The resentation of the | two follow- 
vidual, This fact is suspected, but a 


satisfactor y of relating this ing cases hi ich pr presented a mar 


angle to the occlusal plane not disharmony in tooth size may help to 


worked and it semaine an hy- clinical al application of th the 
Perhaps a cephalometric study ratios s described pre’ previously. 


solve this problem. Figure 3 depicts four views of a 


y malocclusion in | which the overall ratio 


was devised to see if aE: i 
oy and the anterior ratio were both con- 


general conclusions could be | drawn 
dev iated from the means of 


concerning the mean widths and varia- hi Th : , 
is investigat on. € over ratio 
tions in width of the premolars. From investigation. 


was 9 anterior ratio was 
analyzing figures on this chart one 6.46 and the anterior ratio 
€ 86.45. The fact that these figures are 


, one 
larger in their means indicates that 


, in 1 theory, state that from a 
size stand only, first are 

‘PS P the — the maxillary arch is too small | for the 
, existing mandibular arch. The buccal 


Pi > nts were nd the re- 
related in that are _ Measurement made and 


the that most nearly “correspond SUlting 


one to one. From this it was suspected 
in mesiodistal diameter. The coefficient susp 


of correlation of +0.96 between mesio- —_— the anterior segments were at 
distal widths of maxillary first premol- fault. This s suspicion borne 
the setup in Figure 4. Interdigitation 
but in the anterior segment the best 
one first premolar is iarge, hieved 
eved \ end to 
“speaking, the other first premolar ‘of rat could be achieved was an en 
‘the opvosite end ‘relationship which, as shown in 
op photographs, would be very une 
tionately large. The next most desir- satisfactory. 
w vidth is concerned would be the ti 
d ‘bular second premolars. T The le ast Sum mandibular (X) x 100 
It must be emphasized again that 37. 05 mm. This is the mesiodistal di- 
these statements are “made in theory mension that the 1e mandibular six anteri- 
because the results, tabulated should have ideally. Since this unit 


sal 
— 
— 
— 
— 
— 
lm 


3 


— 


r interdigitation. 
“By substituting i in the overall formula, % 
were to ng the bul: 7) x 100 — 91.3 
‘mandibular segment should be reduced 


ximately 4.5 mm. By t 
reduction in the overall formula also, — X was found to be 95 This “he 9. a mm. — 


the result was 92.0, within the range smaller 105 mm., actual 
of ‘normality, which indicated that the "measurement recorded ; therefore, the 

sie to the maxillary anh is excessive by 9. 7 mm. 

removal of 4.5 "millimeters of 

tooth structure by stripping the (36) x 100 — 7 

mandibular incisors the mesiz al Sum mi axilla 
sur ace of the canines, was consi ere (Mean), and solving, 


to be impractical. — is 46.7 mm. By subtracting 46. 


The other alternative fo _Teducing: oe the 52.0 that existed, it is seen that the ea 


s 4.4 mm. 


rea 
are slightly below the mean, 
the result is demonstrated by the setup structure from the anterior 
in Figure 5 ‘If the mandibular anterior segment by the stripping of the fol- 
segment were left intact, the final lowing teeth: the mesial and distal 
=e esthetic result would be far from desir- — of the four incisors, and the 


relatio 1 
he malocclusion i in Figure 6 demon roug 


_ disharmony, _ being a case in which the __ intercuspation in the buccal segments, — 

in size was not confined to’ ich 
‘se ent, but involve ed a complete 

arch. The ratio” readings for that the analysis can be so ‘quickly 
this individual were 82.8 for the over- easily carried out. From a set of casts 
all, and 70.3 for the anterior, which various tooth _Measurements on 

indicates that the maxillary arch is too each dental arch a are punched along” 


large for the existing mandibular arch. straight lines drawn upon a card. The a. 


The setup i in Figure 7 bears this out. dimensions can then 
With the first molars placed i in a Class from the use of a finely calibrated mil 

relationship, it obvious that a ruler. The ratios” are then set 

marked discrepancy 1 in tooth size the compared t to _ the 

two arches. Not only: a shed here. If 
there a marked maxillary anterior ov er- devi iation occurs, a diagnostic Presse can 

it the conditions that 


— 
— 
— 
— 
— 
— 
— 
was 5.5 millimeters. The ratios were the overall excess to be confined to the 
— 
— 
4 
— — 
| 
— 2 
— 
— 
— 
— 
— 
— 
— im 
— 
— 
— 


ize 


3 


— 


— 


or. 


Bolton 


— tk 


‘Sum mandibular 


If the overall ratio exceeds 91.3 the atecrepancy is in excessive mandibular arch setae. = In 

7? above chart locate the patient's maxillary "12" measurement and opposite it is the correct 

mandibular measurement. The difference between the —— ané correct mendiduler measurement 
is the enount of excessive mandibular arch length. 


mand. 


correct max. "1 


‘Sun mandibular 


$.D. (0) 1.65 
“Range 74.5" = 80.4 


3 

7 

1 

5 


hey 


be 
6622 a 


ow or oot. even w ‘where there is a 

arch length. Conversely, ‘tooth size dis- 

logically be extracted if pro- crepancies may be by the 

cedure is” deemed necessary. Tt placing of overcontoured 

also be pointed out that for where indicated. 

_ the extraction of a tooth or teeth is Rk Figure 9 portrays a simple analysis” 
not necessarily confined case Sheet drawn up for use by the ortho- 
where shortened length exists. dontic also been a 


— 
— — 


aS 


clearly demonst ated t 
geclusion is faulty, this portion of the 
r all maxillary buccal segment being anter- 
the teeth W heeler’s®  jorly placed in relation to the mandib- 
text of dental anatomy. These dimen- segment. This is a good illustration 
sions were considered to be ideal for - how an overzealous dentist can alt 
es the carving and articulating of the tooth size to the extent that shortened, ‘ 
teeth in making the perfect setup. arch le ength is the result, 
his fig ures and computing the 


Su MMARY AND CONCL 


91.4 for the overall and 77.8 for ‘the ty- lent “occlusion. cases 
h were se lected and various 
results derived from this study. s were made on the casts. These 


A comparison of widths of anterior 
segments of artificial teeth when set 


teeth, certain buccal segment measure- 
data published by the Dentists 
| ments, as well as the degree of 


Supply C of New York) showed 
upply Company of New York) showe ite and overjet, the angle of the” 


‘moulds was 76. 86. maxi ary central incisor to the man- 


* These figures were mathe: lengths, and cusp height. From stati: 
tical analyses of the data, the — 
? 
During the search for excellent oc- conclusions were made: 
_ clusions a striking example of a man- ee ae tooth size data were compared 
made discrepancy tooth was to that published by. both Blac 
discovered. “occlusal views of the and the results of all 
“a cee were found to be closely related. 
very how the mesiodistal diameters hen the twe lve maxillary teet 
of all the teeth comprising the maxil-_ compared with the twelve 
lary buccal segments except ate mandibular teeth | i 
first premolar have been increased by 


‘Sum mandibular x 100 
_ the  overcontouring of restorations. ‘Sam maxillary 


Me: asuring casts made before and after all ily 
operative dentistry and _ orthodontic overall ratio, statistica 
mean, standard 
lary buccal segment (excluding second ‘Th 
molars) had been increased in length ound to exist. They were 91 
0. 26, 1.91, and 2. 09% 
mandibular segments had been anterior | teeth to the six mandibu- 
dar anterior teeth in n a similar 
mately | 0.25 as in 1 above, 


negligible amount, approximately 


treatment revealed that the left ‘maxil- 
and coefficient of variation were 
__ by 2 millimeters and the right side by i; 
comparing the six maxillary 
_ ‘creased in dimension also, but only a 


9? « 


millimeters. restorations "were ‘Sum mandibular ‘‘6 x 100 


present | in the mandibular denture Sum maxillary 


tions on occlusal relationship is best obtained. For a mean of 77.2 


illustrated the left lateral view the standard deviation 


shown i in 10 (below). The 65 with a coefficient of 
molars are in a good Class I relation- ge : 


— 
if 
4 
— 
— 
— 
— 
— 
— 
a 
— 
a = anterior rao 
— 
— = — 


— 


mandibular The statistical ev aluation gi Vv 
buccal segments can be divided so Ballard and Ww ylie in the study. on 
as to give units which can be com- 

pared one with another. This pro- 

cedure can be an aid in localizing 

tooth size disharmonies — =" . The clinical implication of the 


— rand ‘the relation-— ratios devised has been 


repeated in this investigation 


strated. It is felt that they can be 
of the tool used in _ortho- 
the tools u 
dontic diagnosis, but in the final 
within: analysis should be considered as 
sample of excellent occlusions. = a step to the diagnostic 
The mean was 31.3% with a range setup. The importance of the 
of 11 8% to 53. 9%. The standard diagnostic setup should not 
deviation was 10.2 with a coeffic- tied overlooked. However, the necessity 
ient of variation of 326. it can be determined by apply- 
significant coefficient of correla: ing the ratios described ‘ine this: 
could not be found when the 


of overbite was related 


A significant of correla- 


tion could not be found when the Ballard, Tooth 


degree of -overbite was related to : A Factor in the Etiology, Diag- 


Angle Ortho. 14: 67-71, (July-October) 
height by the ‘coefficient of Ballard, M. L. and Wylie, W. L. Mixed 
telation. A +0.28 indicated a very ; Dentition Case 


Size of Unerupted Permanent Teeth. 
poor correlation between these Amer. J. of Ortho. and Oral Surgery, 


). Premolar relationships were studied 3 G. V. Descriptive Anatomy of 
analyzing the means of Humes ‘Teeth. 4th Ed. 8. S. White, 


mesiodistal diameters along with 4 Nance, H. N. Limitations of Orth 


of correlation. on. Th -dontie Treatment. I. Mixed Dentition 


emphasized the need Diagnosis and Treatment. Amer. J. of = 


Ortho. and Oral Surgery, 33: 177-223, 
considering premolar sizes on 


harmony in occlusal relationships 


be caused by increasing 
Selection ‘Articulation, The 


York, 


basis before the final Cc. Tailored Ocelusion 


example 


— 
— 
— 
— 
— 
— i 
— Ii 
im 
— 
— 
— 
— 
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servations embody a reca- tion. This of course is true of a any 
pitulation of my clinical a ment method. On the one hand there © 
with extraoral treatment and illustra-— a few rapid Tesponses but on the 

ons of treated malocclusions. The lat- 

ter are intended to show: 1) effects, e to be completed with more convention- | 
limitations, and 3) the method | appliances. Such additional treat- 
auxiliary with other appliances. ment was originally at my expense ; I 
be after the end of wees War II have learned tee hard way to be more 
4 These 
occlusions. Almost ten years ago I rar eee results. First, 
_ privileged to spend time in his office critical in selecting ne 


to observe its clinical application. The __extraoral appliance; secondly, the 


simplicity and surprised me the 
3 degree of tooth movement clinically set a six month limit 
observed. Many of you may have used on the u use of extraoral force to know 
the appliance before Kloehn, | did her it alone will be satisfactory 


Angle, Case and Oppenheim. It was 
PP Errects OF TREATMENT 


the latter’ s report, (1936), which stim- 
ulated Kloehn’s interest. Numerous Serial roentgenograph 
effects of extraoral treatment. ‘These 
may: involve posterior tipping 
upper first molars, their bodily posterior : 
Ericsson, Ketterhagen, movement or simply | a “cessation of 
Nelson and Weinstein. usual dow nward al and forward mie 
force: alone, or with | a bite- plate, was growth. Serial roentgenographic record 
a method capable of satisfac torily cor- — sioseaie before ‘treatment and at the en 
ecting many Class II, Division 1 mal of active "treatment compared with 
clusions. This to be. fallacious those made a he interval 


here that my exper rience are, seldom seen. 
: II, Division 1 1 dur 
dis x- rays made prior to treat- 
ment those at the end of treatment 
with indicates | varying degrees: of tooth tip- 
extraoral Giaae was sometimes grati- ; ping and, if a biteplate has been used, 
fying, there too instances remarkable elongation of the first 
where I could not forecast such correc- me The tipping may be seen in all | 
the maxillary teeth, including the third 
1958 meeting _ molars if present, and it may affect the _ 


— 
— 
il: 
a 
if 
= a a 


plate to force a downward and back- is what has led me to” 
ward rotation of the mandible thus limit on 
reducing the overbite anteriorly. Ev en assuming the p 
records subsequent to removal of all 
mechanical support: show a pronounced to change to ‘fixed appliances. 
tendency of all structures, particularly Another limitation is | the excess 
the teeth, to recover from of time required in some instances By 
treatment, by hindsight I ‘can recognize 
his tipping has cases where other methods should 
given equal satisfaction in signific ntly 
While it can can “minimised less time. 
manipulation of the appliance, I have <A third limitation in “reality 
a not attempted to prevent it, having — peculiar elt, the « operator, rather 
than to the method. is the tend-— 
other appliances where 


such tipping \ was encouraged. 
records show only minor perma- 


nent of the hard and soft. 

since learned, f as 

shown, perhaps the ‘thant use of extra- 

this point from © force is in conjunction: with: other 


on the possible grow th appl ances. Its use can reduce the dura- 
stimulus of orthodontic treatment. In tion of Class II 


most as you see for ally ‘the result- 
while the extraoral is. ing anterior movement mandibular 
tipping maxillary teeth down and back, 
as n e forward elastics 
“migration of the "mandibular Extraoral force may b 
jithout t the | latter to aid in treatment, a useful orthodontic method i in selected 
tion of a Class II molar relation. ¢ case es. That is, itn may, en ideal 


- ship would indeed require an incredible _ patient cooperation and a satisfactory 


amount of maxillary tooth movement growth trend, adequately correct the 
The conclusion is inescapable th tively mild C ‘lass II, Division 1 mal- 


“orthodontic correction is largely mad ~ occlusions. In my hands it has become hye 
‘ble "satisfactory “developmental most useful as an auxiliary with other 
th. This, the Bolton Study “has appliances. It may tip teeth severely 
termed “the sequential changes with | when used alone but, almost inv 
passage of time”. W ith these they recover their original posture. It 


we thie not ained me the ‘dramatic 
ang ve enjoy a successful ortho 


dontic result; without them we are dis- 

o methods and 

LimitaTIons 0 malocclusion as judged from the 
bee found that I can ‘not — at his of eleven 


— 
— 
— 
— 
— 
= 
— 
— 
— 
— 
— 
— 
— 
— 


4 


wo remaining ‘teeth placed 


him i in the terminal stage of the mixed pag 


hint of the although 
he appeared to lack. vertical develop- 
ment (Figs. 1, 2 and | 3). 
boy, quiet and reserv red. 
for 
the rotated in- 
1 of the Class II oc- 
iz this aim ind 


“should also reduce the ov 


patient was instructed in | the masseter- 
The primary ; aim was to gain maxil- : 


remov since an n obvious: 


was ‘continued | ‘additional three 


months and then removed. There was 


i no other retention measure. At the 
time the cervical force was cated, 


the 


temporal exercise, and the benefit of 


vigorous mastication was emphasized 


Cooperation was excellent througho 


The final records were made twenty 


eight months after remov al of — 


1) Extreme 
maxillary 


— a biteplate was installed to © 


remove inter ference between the upper 


lower incisors. As treatment pro- 
_gressed, the maxillary molars tipped 
eriorly spacing _appea 
: 
tween n the buccal teeth. The 
tipping required adjustments of the 
inner archwire, to raise it anteriorly. 


root af apices. 


was discontinued 
di inu 


3) Extreme elongation of o maxillar 


4) A downward and back 


tion of mandible. 
pie 


plate, thirty nate after cervical fol 


— 
iim 
— 
2 — 
— 
— 
— 
A 
— in The following may b® observed 
carried stops at the molar tubes which ment with those made at 
to keep the incisors free and t ra 
concentrate the cervical force on th 
OVE 
— 
— 
# Sah racings made trom X-rays taken twenty- | 
— 
— 
— 3x t= 


han usual “ 


all dental structure an y and _ rt with poll to 


down. "removing bicuspid teeth and treating 
_ Recovery of call tooth full appliances. The decision was 
made to start treatment with the head- 


4 
Minor tissue e changes. cap with the ‘hedge”, accepted by the 
Loss of some of the overbite wae: parents, that | extractions were a prob- — 
a9 
ability. This decision was reached by 
estimate of ‘a satisfac tory grow th 


his is an example ofa rapid 
esponse and a satisfactory result ‘more - potential but was also based on my 


reluctance, , at that time, to remove 
than two years after” of all + 


appliances, bicuspids for orthodontic | purposes. A 
R> G. (#104) w  biteplate fourteen 


time the original records were made _— After two years of Saati ap treatment 

in October 1949. The | pre- -treatment substantial correction had been gained 

i. ‘x-ray was taken by a roentgenologist but the maxillary second molars showed 

and the tracing from it is not, there- a _ pronounced posterior inclination. 

ee fore, strictly comparable with the other r Ce onsultation with another orthodontist 

: 7 ss ray records taken with the Broad- resulted in the decision to remove these 
bent- Bolton cephalometer: installed i 


teeth. This was done in March = 


= my y office in 1950. This also explains — b-amengge force was continued anot 
a absence of the Frankfort horizontal _ three ‘months but the 
plane i in the tracings of this case (Figs 
exhibited a severe Class II, the “maxillary second molars and 
1 malocclusion and a months after the extraoral force 
ended, a third x-ray Th 
~ facial appearance. The lower inciso @ ed, a third x- ray was made. The 


— 
— searching” on my 4 
° 
— 
— 
| 
— 
— 


lt 


J 


ft 
er 


rison of the record 


atter teeth | 


ths old. five m ates uprig Id have 
a y illary first fixe Be s required 
of the of the thirty mo Today I 
— anterior the biteplate tr aoral treatm 
— » there S. (#77) ‘age w yin 
and occ ment, br ht months made cm- — 
he recess molars ha ition ri- 195 , who ex 


— 
| 


nstalled i in March 1951; - the original records were in the 
: was permitted | to rest against the early fall of 1953. This relatively mild 
incisors (the inner arch carried “pre- Gen II, Division malocclusion 
stops just molar complicated by a still-active thumb- 
) as initial Space- -closing sucking habit, indulged at night (Figs. 
measure, A biteplate placed three 10 and 11). A cerv ical gear r was placed 


later but was remov after October the force was distrib- 


rd 
first molar roots became clin- 
ically after seven months of treatment. 
To correct th this, two adjustments were On the 1 right 
raising the posterior of the gress was noted in a few months but 
facebow. As can be seen in the trac- there was no improve ement on the left 
ings, these adjustments were without side. A w was installed 
effect and this undesirable 1 maxillary — after start of the cerv ical wd 


to remov. al of the appliance. the start, insufficient progre 
The cervical gear was removed a consultation with the parents 
November, 1952, months after which the need for fuil appliances 
t was vas explained a and the patient’ s lat 


> cooperate in wearing Class II 


cnt ended. 
— 
&g 
2 
-made in December, 


July, 195 


1956 \ 


ional 


rem 

ge 


nothing was heard from the patient as August the patient lost the 
Finally, the decision was made to con- The thumb habit ended spontaneous- 
tinue and edgewise appliances were as- during 
‘ sembled in February and March of Final records were made in Septem-—— 
«1955. Routine Class II treatment re- ber 1957, thirteen months after + 
quired five months and the correction of all appliances 
was retained with a_ biteplate in _In this instance a plateau of 


itm 


Satisfactory. ‘correction “required 
sould have on 1 in the mixe de 


gained, believe, with the tion, a Tecessive chin, some loss of 


cooperation with the cervical mandibular arch length and marked 


next are presenter teeth. The original x-rays indicated 
Jo examples of the use of tbe cervical extreme facial growth handicaps i in all 
gear it d respects and 13). Becau 
In the first of these the cerv ical 
except the last months w hen Class — 
elastics replace “it. ‘the second clinically (on the ‘such extrac: 
patie the gear was used as the only tions may Winder facial growth), 
appliance at the start and was was ‘then observation period | was advised. 
replaced with fixed appliances. second set of records was made in 
Patient L. C. (#470) was a girl a August 1955. This was almost two years | 
nine years and four months when the the originals were made; the 


protrusion “of the maxillary anterior 


— 
7 
— 
— — 
_ 


atient was now eleven years, and one J t indicate sati 
month of age. Superposed tracings of of the maxillary anterior with 
the x-rays indicate minor facial and the: cuspids occupying the positions of | 
cranial changes; the trend of growth the first bicuspids ; there was incom- 
the pr protrusion plete closure of the extraction spaces. 
view of “the ‘severe malocclusio maintained in an 
the unfavorable growth trend the 
treatment plan was adopted 
1) Accept Class II molar relation. tissue changes were minor. The future 
2) the maxillary first premolar i patient can only ‘be regarded 
Retract the maxillary anterior tee _ Patient. J. M. (#227) was a compact, 
_ 4) Use cervical gear throughout. ‘stocky girl of twelve years and three — 
Attempt to gain mandibular arch months when her original records 
length. made i in January 1955. She was a com- 
idable delays postponed pm osed and very. cooperative patient 
traction of the maxillary bicuspids until face gave no outward hint 
ary 1956. ‘cervical gear was Class II, Division 1 malocclusion. 


worit at night; the » maxillary” cuspids he latter was assessed as an anterior 
9 were retracted with push coil springs migration of the maxillary buccal teeth 


arch sections. The maxillary incisors" resulting reduced space for “the 
then retracted with closing loops. cuspid teeth. The 
In the final two months of treatment, tween the maxillary central incisors Pera 
II elastics replaced the cervical (Figs. 14and 15). 0 
gear. Active treatment was concluded cerv ical gear was placed, in April: 
in June 1957, after seventeen months +1955, carrying ‘molar stops to keep the 
of treatment, with the placing of a bite- incisors free. Thirteen months later an 
plate a nd at mandibular lingual wire appliance was placed, and 
the cuspid bands. ‘The patient cervical force discontinued, to close the 
i still under retention. spacing of 


P 


23 MO. 
13 m0. CERV. GEAR 
10 MO. FIXED APPL s 
ore 


ff 
q 
q 
— 
— 


‘iti 
CMA 
— 


to 


receive an edgewise archwire) w 


placed. Class II elastics were worn for  ‘ 
five months and the case retained in 


ily 


permanen 


956 it was necessary to use and second bic 
consequently a 9) Posterior tipping of the maxillary 
the six anterior teeth were as and cuspids. 
Elongation of all buccal teeth. 


teview* 
Springs, 


INTRODU CTION- 


n 
recent years, ‘taken on ‘statistic al n ‘statistics is well 

look. ” Where before-and-after to- to remember that the term “statistics” 

= encompasses a number of different pro- 
familiar others: less 


graphs were once deemed sufficient | 
proof of a technique, and tabulations 
were re held ca able of telling ow 


nd 


* 


and x,1 van 


distinguish 
o from He 
nizant of the special | meanings of “ sig- _ or proof, as against a general and 
‘we wish to claim that treatment X is — 


and the statistical t 
f superior to treatment Y, we may refer 


words ‘population and sample, the “statistics,” i.e. the figures that 


Some research workers have reacted serve as “proof. 
against statistics, as needless exercise, Statistics may also mean measures of = 
quoting perhaps the old adage “lies, central tendency or dispersion. The 
lies and statistics.’ ” The late the standard deviation, the semi- 


Hrdlitka, dean of American Physical interquartile range, etc. are all statis- 
anthropologists, was | certain that statis- tical measures. 
tics would be the ruination of physical Statistics, in the | sense that it is most 
anthropology! And it is true that in- often used in the professional 
experienced workers have, on occasion , refers” to tests of significance, that is, 
‘become -overawed by ‘statistical tech- methods that provide | betting-odds 
niques and overly impressed by corre- to- the extent that a ‘difference ( or 
lations and differences that attained correlation) could have come about by 
magical status of “statistical sig- chance 
nificance.” Any series of measurements Finally, statistics measures 
must have a mean, nearly all will have “of correlation, like r and p, measures 
some dispersion. The use of statistics of association like y* and and 
need not be confused with the practice ‘measures of within- -group variance and 
Thus, of a single bogey or 
idol called statistics, there are numer- 


for this paper w ritten at the 
of the Editor. Tt hoped that it will serve °° ous ‘statistics’, each having its own 


_ as a referenve’article for clarification ‘of the place as as ‘a research tool, as a precau- 
statistical terms used in ‘tionary measure, Or as an adjunct to 


—— 
— — 
— 
them the reade q 
m the reader must be familiar with term “vital statist 
— 
— 
— 
— 
a 
— 
— 
— 
» 
= 


he ch monly _ productiv e of measurements, 
ie calcu ation, the arithmetic aver- 244 ‘the first need is usually to do ig 


2 

: 
something with a long string of suc 

ming ‘individual measurements ‘Except for race indie id- 
and dividing by N. In mathe-— uals and exceptional measurements, 


= matical seemeed therefore such a series can not be committed | to 


O, 1S Or 
pages to fill with 
and foremost there i is the need 
Now an exce -ptionally industrious 
odontist might desire to “measure the umbe er 0 
‘year old boy in America, or perhaps measure of “central “tendency”. is the 
New ¥ ork C ‘ity. The average or mean familiar average, better called mean or 
—_ then be the true mean, the mean the be arithmetic mean’ | (to distinguish 
f the population itself. “Ordinarily, ‘the geometric mean). The 
ad our orthodontist would have mean has | many virtues, _ including 
to content himself with a a portion of all following three: pas 
individuals he could meas- 


ure, iLe., a the 


least to first group- 
ing them into class interv als i is not 

a nec sary prerequisite. 


ethnic and socio- economic conor But — the most used measure of 

in the latter’ two cases, es ‘especially if central tendency t he mean i is the 

number of subjects is not large, the point of de _parture for the standard B 
obtained 1 mean might differ from the deviation (SD or a) and the 


true mean, entirely to accidents of standard the 


sampling (the sam pling error). Many 


statistical calculations involve estimat- “3. series of measurements 


rough idea of what the 
“woul have the problem of computing a to represent. 

(a) measures of central tendency, and — However, the mean has a number of ; 
measures of variability or disper- the following tw 

_ sion. He is faced, as we have seen, with should be stressed: tie aoe Fe 
timating the ‘magnitude of the > samp- he mean 

ling error. Very, likely, he will be inter- value; average he stature of or one 
ested in the correlation among several Kg hee and one dwarf and you have 


L AGE iation between such attributes as breast- 
— 
— 
— — 
— 

— | 

— 
— 
— 
— 
in formula §1) by — 
— individual measurements and 
e might be obtained by 
sample); or it might be a stratified 
— 
— 
— — 
— | 
— 


rtain adv antages. The is 
easily de it is the middle wine 


In contrast to the mean, number — 


median (or m mid- of a distribution ) 


ase 


Fig. a distribution of mesio-distal of L of 


0.3 mm. Most of the values cluster between 5.0 and 6.0 mm. Only a few are found at adil 


ssmate markedly ele- — 
— — 
— 
— 
— 


Cases 


er of 


<> 


pe, 


i 


listribution from figure 1 showing the location of the mean, median and _ 


- median is 5; the median i 


tooth size, facial breadths, 


therefore, a small difference 
bution is not symmetrical ; 
about the median, but has a long ‘‘tail’’ ri ee 
either to the right or to the left. Fat and — cael ae 
measures including fat, such as weight, gen- 


erally have a long tail to the right and are 
therefore said to be ‘‘skewed’’ to the left. 


Baie . the median, and at some greater 


MEASURES OF 
no ally ordi _ Commonly, the research is. 
with little skewness. The mean 


applicable to such distributions. 

2 Moreover, the standard deviation (c) | informative to him, he needs also indi- 
Of significance that Measurements are “scattered” or 


“dispersed” about mean. the 
* the median. very. close limits, it may have more 
‘inally, the mode, a third measure diagnostic utility than individual 
+ of central tendency, is of less value in values: range down to 80° or up to 115°. 
quantitative (Fig. 2). The | "Clinically, the “r 
mode, literally the most common or y, the we 
"that is, the lowest and highest value 
“most fashionable value, has a particular 
series (arranged in increasing 
place where the class-intervals are 


‘magnitude The range as -deter- a 
broad. Thus, income data | on the class ). nt, 


arg mine sd in a clinically-healthy pe pula-— 
pee fon is frequently described as t 


_ Annual Income, Class of 1928 — “range- of- normal.” However, the range 
‘isa a deceptive and inadequate 
Median changing as it does with sample size, 
and dependent on errors 


well. 


wider the ange, simply ver 
‘a class-interval the following com- mply 


small very large individuals or 
parison may be made. measurements are increasingly likely to 


(all levels) pa 8,000 encountered in large samples. And, 
since measuring and copying errors 
tend to throw values to the extreme 
ends: distribution, range i 
‘most likely to encompass such errors, 
13 he most commonly-used measure of 
3 
dispersion is the standard deviation, 
‘mean, then, is most 


central tendency. “Not ¢ oe is the an 
2 


Accounting . 


square deviation from the mean. ‘Thus, ie 


distance by “the mode. One warning if the devi iation (d) from the mean of 


should be made, however. Any series each individual measurement (x) has | 
of measurements will have a mean (or the standard 


ia . Means « or medians ins are 
“measures of central tendency, not indi- 


v oN 
mean the computing d for each 


median is an inferior meneute. Often, es- urement be avoided by the 
pecially where distributions are skewed, the 
median is the preferred measure of central sumed af technique 


tendency, is c caleulated « as follows 4 

€ 


be 


— — 
— 
—- 
— 
— 
a 
— 
— 
a 
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— 
— 
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— 
ah 
na 
— 
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formulas §2 and provides basic 
information on on both central 


‘more, ‘such measures as the standard 
“over, the +2 SD Timits include 95% error, the coefficient of correlation, | 
of cases. . TI giving mean, as analysis of variance many tests of 


Sa 


> 


a plow and minus 2 


& 
— 
— 
— 
— 
— — 


tion. is 5 months, , the age at which 50% 
of the infants ‘would have shown M, 
calcification if had been 


le ience; 4 
lay y audi ne limits are measur 


of absolute variability; co i / 
standard deviation: is inappropriate f 


ARS 
made as long as the means are ap- 
ma cedly_ skewed distributions, or h 
sam us i 
comparing distributions that differ in P 


age of eruption (in the male) 
he t ke Fortunately, P 


“obviously variable than P, ‘with 


likely to be encountered i in onthe 
mean age of 10. 82 years 


odontic research not. markedly 
skewed in distribution. 
Caries counts (the DMF), lactobe 
‘cillus counts, salivary concen 
trations » the concentration of the earlier a age e of eruption n of In 

-secretor (S ) facto » tad toward an event the Coefficient o of pariation — 

skewness, in this event, skewness (CV) is used, being expressed 


na 


of percentiles has much to recommend Thus the examples given a above, the © 


= 


oe variation for r Ci is (12%, 
for P, is and M, is 13%. 
5 % of children o one sex ave erup Re 
han is M fetes 


ted a given tooth), is easily understood 
as are the 5th, 15th, or 25th percentiles. — Z The fact that the CV is based on 


. The 5th and 95th percentiles ove are useful the mean can lead to certain a 
; na. because they may be taken as the limits especially where t the mean is expressed — 
of clinical ‘normality; they correspond relation to an arbitrary zero. For” 
‘roughly to the +2 SD limits. Some ¢xample, the coefficient "ot variation 
_ workers prefer the 10th and 90th per- - for i, and i, eruption is excessively high oat 
centiles, especially in representing birth: is used as s the reference 
height and weight norms. And, point, much more ‘moderate if time- 
quartiles are t to be used, the 25th, 50th a since- conception iss employed. — Here, 
and 75th are ‘standard deviation is unaffected by 
(Fig. the of a zero point while the 
“ey, 
_prehended, need not correspond ae nce point. Similarly, , the CV for the 
ine distribution basal metabolic rate is infinitely high 
‘especially i in studies w ire i related to the arbitrary zero for * nor-— 
examined at fixed For ex mal” BMRs; more r 
if of infants show 
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im 
im 
— 
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is 7 


res of serve ‘to ndi- the coe fficient variation) express 
“cate the extent of dispersion or “scat- the absolute relative 


ta 


ercen 


percentile 


Fig. 4 Cumulative curve for the data shown in 1-3. ‘The 5th, 50th, 
ae 85th and 95th percentiles are shown by open circles. The limits of the four quartiles are | 


, oe similarly shown, From this curve the » pere entile position of any value from 4.1 to 6. 3 mm, 


7 
— 


| 
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_ than a distribution with a small SD; | oe 

if CV, is greater than CV,, then C ee | 
the greater relative variability. Thus an i Dabove 
Cae rd The mean and the standard devia- the mean has a Z-score or Standard 

tion, together with an_ in 


dividual Score of +1, and so on (see Fig. 5). _ 
| measurement (x), can be used as a The mean Z score is thus always 0, 
_ measure of individual position. All that and the standard deviation of Z scores 
E needs to be done is to divide the diffe is therefore 1. Thus if the mean bizy-  _ 
ence between the individual measure- gomatic diameter for a series is 130 mm. | 


and the formula for of —1, 
of 0 is exactly at the mean. Since z 


monozygotic twins. No using normali — a 
— 
— 
ment and the mean b 
deviation ; n by the sta — 
Score the result is the S with an SD of 6 4 
Score or Z-score Standard gomatic di of 6, a child with - 
 SCorZis.. > sc diameter of 124 ha a bizy- a 
; 


1958 


= 


Pe 


formation in an individual child who i is ite in P 2 


a 


use of both “negative and positive cent 
often used instead. To convert a Z mm. is close to the 85th 
value into a T-score val ue, by The lack ack of calculations makes per- 
10 and add 50. Thus . . centiles: especially useful for 
=50+10Z seen i in the following hypothetical com- 


“That is, T-scores | have a mean of 50 look (118 
and an SD of 10. Z or T scores are to ook up a face lengt <3 — 


example, in the Hellman “wiggle” 
pattern- ~profile analyses (Figs. 
hy If an author publishes means and — 
_ standard deviations, it is then possible, i ‘ 
simple subtraction an nd division, to Toco compute Z or SC must 
compute the T-score or Z- score value 125 from 118 (- 7) and divide by 5, | 
any given measurement, Z score of —1.2 or a T- “score of 
On the other hand, if percentiles are (ie —12 plus 50). Quickly, however, 
given, some work may be saved. One 
merely has to determine, by compari- ‘tween the 5th and 15th percentile or 
n the published data, which approximately 
ercentile value a given “measurement However, for more calculations, 


— 
— 
«Fig. 6 Z- core and late — 
— 
— 
— 
— 
> 
= 
a ie 
| 
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variance > 
fe, equal) 


eded, or he would have to. ‘construct Measures of correlation are generally 
a cumulative frequency curve from the ,, employed to test the degree of relation- a 
data II, and then ship between variables, such as the 


Computing measures of _indiv fully quantified. At is” aleo possible to 
position is not an ordinary prerequisite use measures of association for this 


reacling or comprehending papers. task, but with a considerable loss 


wer, if one wants utilize pub- information. Obviously, the child who 


| 


lished is but slightly above average in carious- 


ept of T- “scores, Zs -scores vend per- 
ail 


— The most commonly used measure of 


—- 
Fig. 7 A seattergram showing the relationship between 
are the trend line an 
| 
— 
+ — 
4 | 


te r 


ame 


Mesio-distal “Diamete 


8 ‘The same scattergr: “m = in ‘figure 7 7 with the for the X distribution (abei isa) 
the Y distribution | (ordinate) and the line of of as by "the goedness- 


need be no mystery about 1 it is aah 


= 
> standard scores. Anr of 1. 0 ‘means that 


variable X goes up ‘or down h dard f 
Standard Score, so does variable Y 1, as they are in stan 
$0 on. In formula would revert b back to formula 

And in either case r is merel the 


scy 
since it is most conv nvenier nt to com- 
directly from the raw data (i.e. positive. 


negative correlation. For 


igf 
— 
q 
— 
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an r of 0.00 39, is “4 w’ 


one of 0.40 to 0.79 * “moderate” 


In popular language both association 
and correlation are referred to as cor- 


one of 0.80 to 00 is. called “high. ” relation, in the English” usage, | 


meaning of low, moderate and 

high, however, should ‘be understood, 
reference to for “explains” the 

percentage interpersonal variance 


3 
accounted for by the v alue in 
question. Thus for any of 0.5, is 


An r of 0.5 accounts for only a 


quarter of the total interpersonal vari- 


oe one of 0.7 only a half, and even 
an r of 209 
f the interpersonal variance still goes — 


unexplained. pedutMomen 


he Pearsonian or Product-Moment 


further applies only to certain types’ 


of distributions, and with equal- -inter- 


val scales. here “normality, homo- 

_scedasticity, cannot be guaran- 

teed, , the rank-order correlation rho (p) 

4 preferable. Rho is one of the non- , 


parametric | measures of association and 


o may he applied with ‘confide 


Rho ma 


to almost any data that can be ranked, : 
is thus useful in relating of 


, many of them 1 un-— 
kely in orthodontic research, r may 
not be applicable because the relation- ice 
tar 
ship between the two variables is r non- 

linear. Here the correlation ratio » may 
tried, if exceeds r by 0.1 or 0.2 
me. may be reported instead of r. But a a 
more exact test involves the computa- 
tion of epsilon ‘Squared (e?). W hether 


or e? are cused, the research 


counts. First he must be careful to use 


worker must be careful on two 


“the | ‘term “correlation” only in its more 
‘narrow statistical sense. “Second, he 
must avoid confusing correlation with 


is 0.49; for an 4 


relation.” Since, as we have | ‘town, 
simple association may exist without 
a very high correlation, it both con- 
fusing and unnecessary to continue the — 
confusion. If the tests for association te 
and the tests for correlation | are held» 
clearly. in mind, ‘then: confusion need 


not be furthered. 


Much more diffic ult, however, is dis. 
"associating the notion of orrelation: 

association) from that of causation. 
This is difficult because the research 

nind when he collects his data, and 
even before computing r or p. But the 
fact that varies with X does not 
mean that: Y directly affects X. To 
begin with, ‘the choice of -Y and X are 
purely arbitrary. Y may affect } or or X 
may affect Y, or | both X Xx < and Y ma 
be affected by a common. third veri- 
able Z. Y “may affect Z and Z may then 7 
affect X. Or the whole relation 
pe 
may be time- related, _age- related, 
merely fortuitous, 
number of teeth present 
life is positively correlated with 
body weight. Later, it is or 
correlated with weight. The number 
of crim inals American jails: 
risen almost linearly with cigarette 
sales ; cigarette Sales correlate neatly, 
over the years -1950, with ‘pig- 
iron "production ; pig- -iron "production 


are cor rrelated. _ The 


"associated. But <= relationships are. 
hardly causal orthodontists neither 
make iron ingots, nor are they created — 
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determine whether various incidents applicabte’ to “fully "quantitative data, 
or events are associated more commonly — breaking the distribution of the mean — 
than chance alone would allo Or median. Ww! hile correlation be- 
tages, proportions s or ween tooth-size jaw-size pr prov ides 
may be employed i in different measures he the most information, a simple test of 
of association. With some tests like Q significance will tell whelher shove- 
and CC, values range from 0 to 1 and average 
thus parallel r; 0 reflecting no associa- sized j 
tion and | reflecting perfect association. 


ESTS OF SIGNIFICANCE x 


yield values that must then be ‘ “read” 
on an appropriate table to determine ery experiment. or Simply by 
w hether the degree of f association is one may sample more than the 
statistically significant not. proportion: of bo 
One of association is the 
simple Q test, _ applicable to ‘simple 
dichotomous "data, of 
attributes. If the can | be appear | to be moderate. Attributes 


‘no getting ‘away y from the “effects wed 
chance, either by magic or by formula, 
but one take” the precaution 


estimating the limits of the sampling 


error and then act accordingly. 
For the mean, the s sampling e 


Better than Q because exact tests: 


significance can be run, is chi- -squared- | 

2 for small when 

(x”). In the special form that is applic- _ 30>N 


-be)- ‘learly sez varies directly with o and 
(at inversely with N : the ‘more variable the 


In this form, as with the example = - larger the standard error of the mean. 
vn in figure 9, x’ serves merely as as The us use of ‘Se; in tests 


test. of significance. To measure the is more obvious if sez is pro 


strength of the association it is possible < fined as the standard deviation of ob- 


to convert x’ into * or the coefficient tained means” about the true 
Though measures of association have 3 The sy eans «greater than’? 
been designed for simple attributes of 7 than’’, depending on its position. = a 
the  present- -absent, plus-n -minus, or means that the sample is than 


smail- medium- large sort, they are also 
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Examples of two tests taille association employed to determine whether siblings : 
in the sequence of M — form: ition, By the chi- test the te 


cluster is significant at approxim: at 
_ gests a high degree of association. 


limits se clude the ratio either 
either side of an obtained mean critical ratio. 
which the true. _mean_ would be However, the critical ratio 
pected fall 67% a of the time: : th been replaced by the more exact 
+2 sez limits | represent the 95% limits “t” test, properly called Studer nt’s 
and so on. Thus a difference as gre at (it: was first introduced by a statistician — 
s two “standard errors would who signed himself “Student”). The 
expected, by chance alone, only 5% of test, which should always be used 
the time (1 in 20 eg when 30>N, makes use of the pooled 
It is therefore possible to employ the variance (o*) both samples, 
“number of standard errors “errors by which is thus a better estimate of vari- 
two means differ, as a test of signifi- — ance. Using the following formula for 


ing t (we 1 an Stead”) on a table of t values in any 
major statistical text. One then deter-_ 

mines at which epee: level (0. sa 


0.02, 0.01, ete.) 


— = 
6 
— 
4 
a 
— 
— 2 
— 
— 
— 
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uct-moment correlation, are si c 
nature, first computed stan- 
dard error of r from: the formula . 


a The - interpretation of a given value 
of ¢ or or x? 2 or | p is similarly straightfor 
ward, if the user knows what he is 
ie doing, and what p (probability ) values 
viously decreases (1) as ale ‘mean. In using a test of gnificance 
Prac. one determines whether the null | 
error, it is significant at thes (assumption of no difference 
7 bs oe nil correlation ) can be rejected, and 


: ‘the 5% level, as with the critical ratio. ap at ‘what level of confidence. This is an __ 
In comparing two essentially conservative approach using 
differ: betting « odds. At a of Tess. than 3.6 
ence (for a two- -by- “two. » table) one s says that 
the data do not reject the null hypo- 
thesis. At 3.6 the data reject the null 


at the level of confi. 


s no difference or no corre ation, 

merely that null | can (o 

Tend of significance for measures of annot) | 


h as x’, are sim 
, suc x’, are simple “since 


the significance of a given value of ‘similarly an 


be read on a table of x They are merely betting odds. of 
For example, a x° of 3.6 is s significant a 0.05 means that the odds are only ‘ 
at the 5% level for a two-by-two (four- in 20 that the difference could have 
Id ble. Usi he NP 
table. sing the NPQ test*, i come about by chance alone. A p of 0.01 
‘wo percentages differ by the refers to the 1 in 100 chance, and so 
_ standard error of the percentage, the on. What level of confidence to select 
_ difference is significant at the p = 0.05 “ 


is entirely up to the worker. 
and so on 


ntforward, providing the level. “But “he should be consistent 
tions made in their use are fulfilled. ‘thereafter; it is illogical reject 


For means, by way of example, it is a because it fails to attain the 
reasonable prerequisite that the distri- 


butions be normal and the variance “significant only at the 5% level! 


tk tw » di ibu ti rly eq 1. 
We should remember that p values 


determining whether a is 
neither amulets nor ho medals. 


do not protect t the against 
that the entire range of ‘values 
- chance. A difference ma may attair the 147 
(and not _just the extremes) are in 


“ae hing level of significance and still he due to 


‘ | For a given sample, N, where P represents _ 


chance bead it may not attain | even 
the pereentage or proportion of an attribute — i 5% level and be a ‘real difference. Men 
a, and Q, (i.e., 100-P) represents the per- — cheerfully bet on horses or roulette a 


eentage or proportion of the contrasting 
vice b, the se of the is (where the chances 1 may 


low as 1 in. 1000) a 


luded. With y* certain corrections 
nust be made if the number in any 
— 
— 
— — 
— 
— ues 
— 
— 
— 
= 
— 
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com! he e1 x’ value of 3. 6 is as meaningful as one 
values: incorrectly is the of 3.6121. ‘Similarly with 
error using the term ‘ ‘significance” coefficients, two decimal places 
incorrectly. A ‘statistically significant surely enough. 
difference is one of a magnitude that Some desire to present all of 
could be due to chance only once in X their data, relevant or not, and useful 
times. is necessarily or net This habit is especially char 
alent tom meaningful, or important, acteristic of the recent degree-winner 
A correlation that is statis- — _ who desires to print his thesis in all of 
3 ‘cally significant may still be totally its s numerical glory. On the other — 
unimportant. 
difference may habit of citing undocumented 
avoided, the simple expedient of 
Statistica measures _ working documenting all claims, but not 


uch in the 

In the course of data analysis many 
shou d not be given excessive promi- statistical accomplished than need 

~nence. A research report too obviously be detailed publication. For: 
freighted with symbols, for formulae, -- ample, tests of skewness will be made 
planations’ of tests and measures auto- before calculating SD se, and 


matically betrays amateur status. will usually | be compared 9 before 


By now X, a, se and CR are familiar ris accepted. Such busy work goes on © 


measures ; they need not be specifically behind the scenes. It is assumed that — 
defined in a professional paper. A tests have been accomplished, and 
statement that given differ- reference to them be in 
ence is (or is not) significant at the Properly cused 
Gf 
or 1% level ordinarily suffices. If measures are “present 
a number ‘differences or correlations: the right but do not the 
fail to attain the 5% level of signifi- ‘reading. 
cance, it is more economical to say so 
n the te xt, than to a 


arametric tests, a litera- If it appears + deceptively nok seem- 
ingly and natural, ‘if the text runs 
the along without pauses _ for statistical 


common error is the use of too been a 


ma decimal p points, the old ailment 
LEDGMENT 


specious accuracy. If measurements 
_a me ance of Demarest L. Polacheck who 
rounded-off to the nearest tenth suffices: the line drawings and Lois A. Conklin who 
for measurements taken to the nearest ; had the not-easy task of a man- 
“5, 
it is doubtful that fractions of tndested te F. A. 


___Moorrees for permission to use data depicted 
contribute to their - utility. “herein. 
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"Bjork, ( 47) employing cephalometric 
a of a sample of (3220 


(708) has "shown by 
ments an. average loss" of about 1 
in the length of dental arch due to 


proximal wear at the contact areas of creased from 128.5" to 137. F his 


he ‘teeth by the age 0 of 40 years. He increase « of 8.9° could | only be explained 


-_ reasoned that. since the teeth were still by an uprighting or more vertical 


in contact the teeth must have moved tioning 
_measured the same angle in er ns 


toward the midline. 
In 1925 Stein and in with: normal occlusions with an 


their work on the mesial drift of teeth of 12- years and this 
gav ve histologic evidence for this clinical angie t to be 135. +. ms (4 
observation. Microscopic examination Noyes, Rushing, and 
of horizontal and mesiodistal sections of 
teeth and their supporting bone re- people between the ages of 22- 33 years: 
distinct structural pattern arrived at an mean figure of 29.3°. 
‘the s pporting bone. From this they The measurement on 9 Indian skulls 
deduced that teeth migrated mesially. provided mean of 131.4°. Both of 
Since then their findings” have been these groups were composed of individ 
accepted as indicating ‘a. physiological uals: with normal occlusion of the teet 
process and this has been ‘substantiated On 15 cases of Class II, Div. I 
_by numerous inv estigators. clusion the angle was 132.2° 
studies of fed pigs “cases of Class III ‘malocclu 


Brash came to the conclusion was 132.0°. 
there i is a constant movement of all Schaeffer (°49) studied the 
“teeth i in three planes of spa space. Not only 

teeth move vertically buccally 
proximally as well. A review of 

_ the literature revealed that other 


means of serial cephalometric 
_ His sample consisted of 47 series of 


the question. 


8 years later. He found oa 18 
-*This as supported (in part incisal angle and in 21 indiv iduals- the 


by Research Grant D-658 from the National interincisal angle increased. | Eight indi- 
Institute for Dental Researe National In- 
stitute of Health, U.S.P.H.S. viduals showed a decrease 1 in the ‘inter- 


of Orthodonties Oral incisal angle. A decrease i in the 
University of Illinois, College denoted greater procumbency. 


Dentistry and Department of Anatomy, 
Leyele U niversity ( of Dentintey, | Chi- should be realized that the 


Pay Iilinois, angle could change sult of 


— THE 3,found 
The study of the physiolog Black between the 1 angle formed 
teeth pot pew GV Black axes of the 
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Migration 


or of 


~ lower incisor as well as that of both. | 


determine where the change took 
place in any given case, Schaeffer was 


lower to the plane. WwW hen 


angles may increase, decrease, or 
main constant during growth, but the 


tained. In other words, once an angle 
= it continued to do so. Of the 13 
es all but 4 such combinations were found. 


in the inclination of the incisor teeth 


and 


revea 


became more thet shew Ww th 


age. This _ tended» to straighten 
facial profile because the teeth and 
ae the forward movement of the | 

and chin regions. Su Such a a dif- 
ferential: growth pattern could quite 


conceivably influence the axial inclina- 


tion of the incisors. — 
, 


he present study was an attempt t a 


: - determine whether a definite drift pat- 
tern of teeth existed in the labio- lingual — 
ing Because it was thought that ces of the soothe 


single rooted | teeth would yield a clearer — 
picture, ‘the “study was limited to the 
and lower anterior teeth from 


cuspid to cuspid, 


Be 


cause of the age range and distri- 


Mar 


ed the files of Univ ersity 


= 
forced to relate the tooth axes to planes their supporting tissues in 
of reference. Thus, the upper incisor 


he did this, he found that each of these — os ‘teeth: from apex to incisal edge when- 


established was maine w were ‘males. 


showed a deems increase, or stability, — dible in open and closed position and 

possible a brief history of of the individual was 

‘combinations between the three angles available in most cases. 

This would tend to show an from 12 to 14 years with the majority 


sence of a definite pattern of change 


alveolar: processes did not keep ‘pace 


& “take n se after growth a stopped. the thin labial wall and the presence 


of ‘Timois, Department of 
ology, and from that of the > Loyola 
University Dental School. ace 
It consisted of 48 human teeth and 


labio-lingual direction, The slides 
chosen were central “sections which 
passed through 1 the full length of the 


ever "possible. These teeth 
taken from 29 different cadavers. 


Photographs of the mane 


The age range of the sample 


of individuals falling between the ages ae 
of 30 and 55. The age of one individ- _ 
ual is unknown. The Photographs o of 4 


section. and was e. 
Each slide was enlarged 30 X by means 


] 

of a micro-projector on a 

_ of paper. The outline of the tooth and — 
the surrounding alveolar bone was 

traced, particular attention being paid 

to details indicating resorption and ap- a 


position of bone. By this method a clear” 
picture of the ‘drift or upping tenden- 


was ascertained in a 


_ majority of the sections. 


good example can be in the 


tracing of section (Fig. 
lines present along the lingual 


wall and fundus can be diagnosed 2 as 
had been deposited. Their on 


of scalloping indicate resorption. 
‘it t could be conchaded that this tooth 


tical 


© 
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resting changes. "Furthermore, ‘the time inter- 
r bone as indication of prev ious val represented by these lines is as yet a 
movement of teeth is not. The undetermined. All one can s: 
following definition of resting — and = ex'sting resting lines is ‘that the tooth 
rev ersal lines is taken from Weinmann 2 had moved and in which direction but 


and Sicher’s book, “Bone | and Bones”. when this. occurred i is to say 
free and inactive surface of bone of apposition and re 
shows a peculiar staining reaction. The an along the surface of the ae e- 


surface becomes increasingly basophilic 

es ‘and can be seen in a section iktanh - olar wall at the time of death was 


with hematoxylin and eosin as a ‘studied is not reported this 


paper for "several re reasons, a few of 
rane, If, after some ‘time new bone is 
laid down upon this surface, its layers which bear explaining. There is 
are separated from the old ‘bone by response in the membrane 
dark blue cementing line, which is now 
called line. 


(Schour °56). The responsibility for 
viously described, that is, the appear- - this adjustment seems to lie in part 
ance of an aplastic line. New bone ap- ba with the cells of the middle zone of the = 
posed upon the resorbed surface is membrane which have been . shown to 


separated from the old by a cementing } h 
line whieh is called a reversal line. It increase their mitotic activity wit any 
is sealloped with its coneavities cor- increase of te tension in the fibers (Reitan 
responding to the former Howships 


laeunae, The convexities of the seal-— 


new position o of the teeth, (Sicher 55). 


the same time new bone is being 
formed on the alveolar wall and new 


a face arco the same reaction as pre- 


wo 

that growth has occurred at a 
specific site and (2) that it has been 


n the root surface. T his 


_ The significance of bone growth and activity occurs throughout life in the 
resorption specific tes been of maintaining adjustment of 


interpreted by Weinmann cand Sicher the teeth to changes in functional 
s (Gottlieb b °43). With stimuli of 
of bone in circumseribed, short duration there i is activity le ading 


to minute absorptions and depositions 


actly defined areas is the direct cause — 


tooth movement. The continuous > 
growth potential of the cementum plays | the stimulus is of a continued tae 


an important role in this process. the nature, there is a more generalized 
constant presence of a superficial layer —si n volvement of the bone and cementum ee 


of unealeified cementoid renders the | f hi be d he 
tooth relatively immune to resorption. sur aces whic in me rest- 


Thus the pressure caused by growth — ing Fnes o on the tension ‘side. 


wall is transmitted by the moving tooth | 3 Sa Other factors tend to make diffic ult | 


to the wal whee & the determination of the direction of 


ovement from an examination of the 
surface alone. When a tooth 
_ subjected to a lateral stress, it does not 
‘move’ in a manner | but by 


all times. Thus some of the earlier rest- Me 
ing lines have probibly been removed is yr scattered 


when the bone underwent remodeling sides the this 
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“Migration 


bone than necessary to reduce a teeth showed a distinct pn 


normal in consequence, , short ence i in their behavior with 13 moving 


periods of reparative apposition follow — 


activity. are difficult to of tooth position within the jaw, 
the thickness of the ‘the was found that no definite pattern of 
faint staining reaction. behavior existed; central” and 
hen an apposition or as well as cuspids were shown” 
pattern could be ascertained in spite of to move in either 


wit 5) Specime 
at one instant of time w while cement- were 


Fea ing lines provided a — of phe- 12 individuals from whom two or more 
much period were derived. Of these the teeth 


time death. behaved similarly i in 5 individuals w hile 
Finpines they did not. The reasons for a a 
difference of behavior of the teeth in 
indi- 


of the resting lines d. Th 
as revealed by microprojection showed these indivic uals varie 
- viduals had at least two or more upper > 


definite pattern of movement for all 
ae (2) The direction SP movement was 
varied, 24 teeth | showed s 
in a lingual direction and 7 these nae 


_ revealed a lingual tilt (Fig. 1), and 8 


translatory drift (Fig. 2). . 
due to an aides movement of | fl 


There. were 10 teeth which showed a 
change in the labial direction; three and lower teeth (uppers labially, lowers 
lingually) while in the other individual . a 


showing labial tilt (Fig. 3), and 7a 
labial translatory drift (Fig. 4). “Nine. the upper erupted, _and_ the 


showed eruption moved _Tingually. It it of interest to 


(Fig. 5). Of these 10 “erupted in note in indi 


combination | with a labial or lingual 
movement and % showed vertical erup- rest in sth cases one 


tion alone. Six teeth | appeared entirely wiper 


at rest (Fig. 6) ) The behavior _ antagonistic 
(3) the ‘reaction of “upper | 
teeth compared to lower teeth, specimens the 
significant differences were apparent. definite pattern behavi ior could 
Of the e entire e sample of 48 teeth 29 ) not. “be ascertained. Of the 8 sets of 
vere uppers and 19 were lowers. The 7 antagonists 5 sets showed a similar — 
9 upper teeth behaved as follows: + behavior while 3 sets ee differ- 
showed a lingual movement (6 tilt, 5 ently. The’ teeth that behaved difer- 
rift); 9 showed a labial movement = salle did so by an opposite movement 

It, 7 drift); 12 showed vertical of the teeth, one moving labially while a, 


one moving labially, the other lingually. ag 
‘The remaining 4 individnals showed 
difference in movement between upper | 
lower tooth. 3 these 4 indi- 


that moved in opposite directions, 


an 
— — 
= 
& and only 1 tooth had moved 
— 
@ 
— 
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— 
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Fig. 
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s at rest. 


1es along alveolar wall indicating tooth i 


Fig. 
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mov lingual 


died. the teeth were a ranged — 


of a definite tendency. Since the lower f th 
showed a predominance of lingual order of increased mutilation of t 


-movement, it was decided to study the Tespective jaws, the tendency for labial 


behavior of attrition on the upper teeth oe ement of a teeth seemed & to increase. — 
Of the 9 upper teeth from Lingual movement did not appear 
correlated with the degree of mutila- 


tion 5 showed lingual movement a: tion. Once again the teeth 


tilt and 3 drift), 9 showed a labial mined alone, first in the order 
‘movement “(both drift) showed increasing mutilation of the upper jaw 
movement and 1 was at rest. and then in “increasing 


Of the 13 teeth from dentitions \ with r jaw. This was 
"degree of a attrition, to see whether movement of 
sewed movement 
drift), 6 labial (1 tilt, 
drift), 6 an eruptive “movement and 
was at rest. There were only two denti- 
tions with a severe degree of attrition; = 


1 showed a lingual drift and one wer ical 
mutilation while the lingual move 


tilt, the upper teeth was more dependent 
5 on the integrity of the maxillary dental — 
arch” or on the integrity y of the lower in 
which supports it. In both cases 
the labial movement | of the upper teeth 
directly correlated with the degree 


eru tion. 


labial movement. When the entire from Jaw A specimen #4. an 
on sample was studied, correlation central incisor taken 
was, “not as clear as when the upper 
a teeth were studied alone. Of the 7 | 
br _ upper t teeth which had suffered a slight — a labial tilt “* ore — 
degree: of alveolar bone loss, 5 (10), sample 
moved lingually, 1 had moved labially, — a to see if any w racial tendencies 
and 3 had ‘undergone ve vertical eruption. existed. Of the 29 individuals comprie- 
There were 11 upper teeth which ing this sample 10 were Caucasian and 
showed ‘moderate bone loss. Of these "were Negroid. nfortunately the 
2 had moved lingually, 3 labially, racial status of the remaining 14 indi- 
showed eruption and 3 were at rest. viduals _ unobtainable. Fourteen 


Of Il teeth had suf-— -Caucasion teeth were studied. Of these 
fered _bone | loss, moved showed lingual tilt; 2 showed labial 


Tingually, ‘labially, “showed ‘drift; 4 showed eruption and 4 were at 
eruption. Here it could a seen that rest. Of the 8 Negroid teeth studied 3 _ 


the teeth showing labial showe red lingual movement; diow owed 


movement as the bone loss labial tilt; 3. showed and 2 
increased. Only 1 out of 7 teeth moved at rest. 


labially when the bone loss was slight; 

when it was moderate, out of Discussion: 
teeth moved labially, and when it: was ‘The most consistent was the 
severe, 5 out of 11 teeth moved labially. — lingual movement of the lower teeth. 


the other 9) The degree of mutilation (loss 
drift once acain revealed a lac a 
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— 
— 
— 
— 
— 
— 
— 
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of an increase in the interincisal angle “note a, tendency for the upper ae 


. Se s wank also demon to move buccally while the lower teeth 
are forced lingually. Thus | the lowe 
21 had “teeth are being forced into an arc 
_interincisal angle, remained constant a smaller radius making the continuity 
nd only 8 decreased. This again would of “this arch an extremely important 
to point to a: lingual movement in tendency for 
either the upper or lower i incisors lingual 1 movement. With a loss of con-— 


such lingual "movement tinuity y (due t o loss of one or mor 
ce would lead to an increase of the angle. dental units) a ea collapse of the | 
However, the findings in this study lower teeth generally "takes place. 
the reaction of such a | collapse | on the 


must be > evaluated in the | light of the se h ‘dered. th 
ws ‘sample used. If the teeth studied here ‘Ower ante rior teeth is considered, t ae 
situation is further aggravated by the 


2 had all been derived from jaws posses- f th Hl 
sing unmutilated dentitions, find- anatomy of the maxillary incisors 
cuspid teeth. Their oblique lingual sur 


_ ings could be considered truly r represent- 


_ ative of normal physiologic behavior. _ face will guide the lower teeth lingually — 


- However, only 2 indiv. iduals of the 29 Bee upward. The reaction ¢ of the upper 


teeth to this collapse is dependen 
_ studied had a full complement of teeth; '°® to this co apse is dependent upon 
these were jaws A 7 and K T. Unfor- e a multiple of factors. The deep over- 
tunately, only 1 tooth each jaw bite may be due entirely to ‘movement 


had been sectioned in a | labio- -lingual of the lower r teeth. In this case, e, the 
direction. Specimen ; #12, taken from upper will be at rest. On 

jaw A 7, was a lower left cuspid. other hand, since the equilibrium of 
th e denture has been disturbed by 


jo showed a labial tilt, plus eruption. 
This was the only lower tooth to show _ collapse of the lower arch, it is possible — 


labial Specimen #4, taken that the upper teeth will, in turn, tilt 
jaw K T, was an upper right — _lingually until a new equilibrium thas” 
aaa and showed vertical been established. A third alternative is 
We 


The remaining lower teeth ride up the 
all came from lower arches with one teeth, 
ore tee th missing. Of the 18 remain- in turn 1 will be tilted labially « due to a 


g lower teeth 13 showed a lingual — new vector of occlusal force. As is so — 


ae mov ement: 3w ere at rest and 2 showed =. often true with biologic reactions, there 


i: combined with lin probably occur, singly or in combina- 


if tions, in different individuals. Examin- 
ation of the behavior of the upper 
teeth in this sample in which all except - 


specimen were associated wi ith a 
he 


findings furnished histological 
he clinical | observation 


the 
that the lower arch collapses lingually 
P mutilated lower seemed to bear 


with the loss of its continuity. A word ae 
of explanation is due here: the 

normal dentition we find ‘that the 


de arch ov erhangs the lower 
Spiers vertical eruption, 6 showed eruptio 


d with a labial | or 


n. Of the 28 


upper teeth moved labially or “contained! arch lying wholly 
— ‘with equal frequency, This the upper. When _we_conside 
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ture might h have been caused by 


were rest. 


8 s sets of antagonistic lose increases, are less ‘resistant 
of the lower teeth showed a lingual to occlusal forces, and there ae 
movement, _ and 2 were at rest. In the easily forced labially. 


cases in which the 2 lower teeth were very similar pattern 
at rest, both upper | teeth were also at ae when the teeth were arranged in —_ : 
_ rest. In the jaws in which 6 low er te teeth . _ of inerea ing mutilation. Once again, 


showed lingual movement, “upper the: lower teeth were e 
es. also ‘showed lingual | movement hope that the uppers alone would shov 
_ while 3 ‘upper | teeth showed a labial a clearer picture. This time the upper 
ement, once again» illustrating the teeth were arranged according to in- 
 o- of movement of the upper creased mutilation in the upper arch, 
The behavior g teet 
interest. two cases where there was 


in i ila 
_ more than one specimen from a jaw _ increase in mutilation of the arch. “— 


one of these teeth was at rest, the 
other was also at rest. More significant wine 


the fact that in both cases in the number of the resting lines 


tooth was an upper and one a lower. designating the ious Positions of 


‘he explanation for this might be that the teeth. his gives” the impres sion 
ie ‘that one specimen has undergone con- 3 


state of equilibrium had been reached 
siderable movement while another 
in the individual denture that had per- 
’ moved only slightly. It ‘must be remem 
ve sisted for quite some time. Both sets of | 


 bered, howeve er, that bone i is a dy namic 
resting teeth were from severely muti- 
tissue, undergoing constant aie = 
lated jaws although in one individual 
and with this remodeling there is a 
_missing teeth been replaced 
‘ ~ loss of resting lines. Thus their a appear- 


| 
by fixed bridge : thus” the resting pic- _ 
ts 8 Pi ance at the time of sectioning does not 


give quantitative answer to such 


restoration. 
the was arranged that has or when it had 


cording to an increase in alveolar bone curred. 


loss, there appeared to be a direct cor- 


increase in alveolar bone loss. 
cause the lower teeth ‘exhibited an a histologic examination of 48 
uniform lingual ‘movement, a teeth and their ‘supporting tissues sec- oe 
dy was made of the upper teeth tioned in a labio-lingual direction. 
alone. ‘This study revealed that as (2) A study of the resting in 
alveolar bone loss increased, there was the alveolar bone by means of the | 
an increase in _ the number of teeth micro-projection technic allowed the 
exhibiting labial movement, Of the reconstruction of a concise and “quite 
teeth showing slight alveolar bone loss, of the movement of 
al only 1 showed such labial n movement. teeth, 
ver Of the teeth exhibiting moderate The "general tendency of 
alveolar bone loss, 3 showed labial lingual movement of lower teeth 
a _ Five of the 11 teeth ‘ore apparent in the sample studied. At the © 


chibited Tabial move- same time, showed 


&§ ont Further ment. ss 
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Bone and its Relation to the Movements 


endency to 
of the Teeth Inter- 


lingually. 
(4) t et 
seemed “to 


Face. Angle Ortho, 28: 
> . B.: Variation in Facial Rela- 
tionships ; Their Significance in Treat- 
(5) increase in bane talieb, B.: Histologic Consideration of 


Ss > 
loss of upper te teeth seemed to 


a labial movement of the upper teeth. Lande, ‘M. J.: Growth Behavior of 
6) The mutilation of the arches | Human Bony Facial Profile as 


by Serial Cephalometric Roent ol 
7 (upper and lower) had a direct corre- ogy. Angle 99: 1959. gen 


= lation with the labial movement | of the the M acapanpan, L, C.: Early Tissue Cl 
Following Tooth Movement. i 
(7) The present study, while con- Joyes, J., Rushing, C. H. and Sims 
clusive as to the | difference in behavior The Angle of Axial Inclination 


of upper and lower teeth, is hampered 


by the nature of the sample. To — itan, K.: | The Initial Tissue Reaction In a 
these: _ differences cident to Orthodontic Tooth Move- 
ment. Odontologica Scandinavica, 
Schaeffer, A : Behavior of 
requires further study "Human Ineisor Teeth During Growth, 
. : Schour, I.: Current Advanees in Dentistry. oa: 
Jo University of Illinois Library of Med * 
sicher, H.: The Principal Fibers of = 
~ Periodontal Membrane. The Bur, 
ick, CG. V.: Operative Destietey, Sieher, H. and Weinmann, J. P.: 
One, ‘Chiez igo. 1908, Growth and Physiologic. Tooth ‘Move- 
Bjork, A.: The Face in Profile. ment. Amer. J. Ortho. and Oral 


Brash, J.C : The Growth of the 
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Past Aad Present Concepts | 

Anchorage 


Morris M. Stoner, D.D.S. 
= Indianapolis, Indiana 


Occipital anchorage v was introduced 
Kingsley in 1866. There are many _ 
of its existence. " Some are acquainted = ho claim that the ultimate in anchor- 
‘its origin. Others have seen its is age was developed | years ago — 
accomplishments. Few orthodontists are the use of these “occipital or extraoral 
actually using it. Just what is it? The forces. 
anchorage, as used in -orthodon-— bands were 
tics, refers to a source which can resist cause ¢ of tooth decay. With the advent _ 
the reactions of orthodontic forces. _ le the cemented band, orthodontia be- 
ai discussion mn of the development of cam came a more exact science, and c credit 
= day c concepts of anchorage for the cemented bands, according to 
involves a review of the search through — Angie’, goes to MacGill ‘n 1871 . Dr. 
the years for the ideal appliance — one Angle, in 1886, wrote about the use — 
w hich "permits force application | of small delicate tubes shortly 
perfect source. A review of the liter- thereafter he described in the literature 
ature is a fascinating subject. Time ; er ’ arch, or expansion arch. The — 
will permit only a brief mention of a jackserew had become ‘quite popular 
few of the background contributors. and was used for ‘many years. 
those: of you who are interested 1898 Calvin Case? advocated the 
are se several well- written: articles ‘use of reciprocal elastics | to effect mov 
and a great of information in ment between ‘individual teeth in op- 
early books and writings of Angle’, — posite arches. However, ‘it remained 
Case* Guilford® and others. Brodie* Baker, with the use of Angle’s “E” 
‘ gave a fine review of this subject at the arch, to apply those elastics i in the cor- 2 a 
last biennial meeting of this society. rection of Class II irregularities. In his 
It is interesting to note that Pierre seventh edition, Dr. Angle called inter- 
Fauchard in described the first maxillary anchorage the “ideal force”. 
arch which was a i flat perforated The reciprocal activity of each end of 
bon. This arch, or “bandeau”, the rubber band, he claimed, prov 
through the perforations to the the best anchorage for 


teeth. A reciprocal series of forces v was 0 of the Class II condition and the cre- 


set up pitting against each other each ation of normal occlusion. 
of the teeth involved. This made Prior to the use of intermaxillary 
“of the le of orces. 
of the ‘principle reciprocal anchor- forces occipital anchorage had become 
age. A century later, in 1841, Schangé | _ quite popular. The sequence of usage 
of many mechanisms i is somewhat ob 
-scure. In reviewing the several sour- 
of information about the 
"developement of these devices it was 
apparent that at the turn of the cen- 
tury and shortly thereafter, many men, 


working independently, to be 


a 
— 
— 
— 
— 
— 


oral areas. In this article he 
ee demands on anchorage of some of the early pri 
greater as more refinements in force ciples advocated by Angle, Case, Dewey, 
control were developed. Spring levers and others. He analyzed the a 
from the round arch and an efficiency several as 
ze m mechanisms. 
improved the technical manipulation However, we will track di 
_ the individual dental units. Orthodo cussion of these devices and pursue the 
tic texts were writte en and anchorag development of the edgewise 
was classified into several categories— ism and ‘the. anchorage possibilities af- 
simple, compound, "stationary, etc. c. It forded by it. The | force exerted by the 
was decided that the best anchorage in edgewise mechanism, as it was or igin- 
the mouth was one which permitted intended by Dr. Angle, involv 
only the resistance teeth or anchor the principle « of reciprocal love 
to be moved bodily. This w was directed from each tooth through the 
called stationary aucharage. arch” to 1 its adjacent tooth on either 
the search “better, The principle of bracket purchase 
developed, it “became apparent that fixation of an .022 x .028 
“more: control was required over the archwire into bracket d esigned to 
individual dental unit, As. a result, , receive this wire. The first treatment 
Angle, expanding this thesis, result reported ce} phalometrically 
developed the pin and tube appliance _ through the use of edgewise appliances" 
the ribbon arch in ty Brodie, Downs, 


teeth. to. be or in | the Class II, Division m1 cases was 
units in the arches. The that mesial movement 
9287. was designated as 
the “fatest an st” of the time. Even ie order to assess ess properly | the me 
today the many possibilities afforded jing of such a conclusion one must con-— 


a 
by it are just being realized. However, sider the problems associated with the 


pendulum: swings sand modern use of the edgewise arch. There is clear. 
is again applying some of 


So- -called simple anchorage devi ‘ices 


ance o leeway between the archwire 
and Because of the jiggling 

between the wire and the the 


a 
= types of malocclusion. 


ng = that have developed because This is especially true when the use 
Bd and _many of intermaxillary Class II activity— 
applied (Fig. 2). Here the teeth not 
tip, but due the directional pul 
“plead” supports. “An ‘excellent analysis of | the elastics the posterior teeth are 

the anchorage problem was pub- elevated in the mandibular arch. ‘This 


lished recently by Earle Renfroe*. He creates” problems, ‘such as tipping of | 
analyzed “resistance: factors of all the occlusal” plane which, 


retention, very often allows a sas 


— — 
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— 
— 
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1958 


unit into disto- angular 


to the pull of intermaxillary force 


Mesial tipping which 
a araight arch is tied back, 
Fig. 2, below. Mesial tipping and qevation 
of lower ars when TI mechanies ar 


specific demands. “For to ree 
inforce the arch to permit 
tipped cuspids ora single 

tooth, a removable or soldered lingual — 


auxiliary arch is quite effective. It is 
7 also useful in some cases in which og 
: entire arch j 1S pitted against one or two 
not afford. effective resistance to ‘the 
tipping action the” occlusal plane 
of the intermaxillary pull. Many of us 
have found ourselves removing lingual — Ps 
arches after they have embedded them- 
-_ selves es deeply | into the lingual mucosa. 
Tweed, perplexed with the problems 
_ that he found through the use of the 
-edgewi ise arch in his hands, decided that 


Ls. 


fer some time. 


He evolved his 
well-known Tweed philosophy of plac- 
the incisors | over 


were the anterior 


teeth, but also at such angular relation-_ 


as to resist displacement. His mechanics 
ere 
of doing this are well known. — 


Diag 


: 


to be in with basic 


different from a conv ventional arch 
ith a heavy wire? An analysis of the 
forces is interesting. ‘If it be true that 
a prepared unit has a greater tendency 
to resist - displacement, there must be a 
__ physiological explanation that can be 
accepted. It probably agreed that 
het 
biological resistance to bodily move-— 
ment is greater than the resistance to 
a tipping force. There must, therefore, a 
_ be greater purchase of each tooth along — a 
the root surface as it is pulled mesially 
in a prepared unit in which it is diffi ae 
cult to tip teeth,. as opposed to t the 


the edgewise mechanism with a 
i lingual arch or stabilizing 
rae ould help. This was done to in- — 
he anchorage potential. These 
<a ies had certain advantages and — 
had d d 
4 


against the alveolar crest and the apical ‘its sheath. ends, ‘tied- 
_ bone area. Since the tooth and the back to the molar sheath, offer a } 
eriodontal structures are designed to mechanical _ re a 
esist the forces of occlusion which are teet 
in a downward direction, any vector of — ‘rather than A through the con- _ 


"orthodontic force i in | that direction is tact, ‘point. 
undoubtedly g going to resist movement is the anchorage arch prepared? 


to a greater degree than a force exerted T his” described by Tweed"? 


in any other direction. Such i the aad walk T he maxillary arch 
the so-called 


prepared” tooth. ch h 022, h 


tooth to movement nt and the 


elastics are placed. “Cephalometric 

records have shown that there is very 

little mesial migration of the maxillary 


a The ‘Present term given to the wel archwire is reduced in size. The Class = a 
‘cation of anchora pre aration i is III force may be applied directly 
ge prepa Pp 
‘dynamic anchorage”. The mechanical the mandibular archwire in the canine 
requirements insist ‘that the tip-back area or directl ‘to the molars by means oe 
q p- y 


_ ally activated slightly to exert active preparing the anchorage unit, occlusion, Ae, 
purchase ; against the brackets. It is also which has often been refer wed to as an Pe 

“necessary to religate the tie- backs to antagonist to tooth movement, can be | 
place tension in the archwire. he made to aid the movement of teeth 
principle is to neutralize what Tweed calls ‘racheting” 
amount of mesial tipping of the tooth action of the tooth on the archwire 
— due to ‘ ‘play” and to keep the tooth in ( (Fig. 4). T his may be explained as the | 
such | position that the resistance to > the — same type of activity that occurs when 
_ intermaxillary force tends to continu- the teeth are deflected forward during 
— ously keep the ‘mesial movement of a occlusion i in n the c creation n of the anterior 
anchor | teeth in a bodily direction. The 
anchorage arch must always have ace tion of the teeth ond the direction ad Ne 
tive second-order bends to exert ‘—_ the path of closure, one of the factors 
chase on each tooth when elastic. pull influencing the anterior of 
is exerted. Without the second-order force, as 
bends in the anchor arch, the pull of ties, | is a that | 
the elastic is transferred the arch- created when the teeth occlude. ‘During 
aie wire directly. on the anchor molar tooth the anchorage preparation step, , occlu- 
and indirectly through contact pressure sion, as it strikes the tooth, transfers 
to the remaining te “eth | in the buccal ee force through the bracket to to the arch 
segments ‘again directly to the wire, A disto- -gingival vector of force 
anterior teeth. T he use of the teeth in the bracket strikes the 
archwire. T Phe buccal teeth are guided 
w pull is. not t down the inclination of the wire by the 
equally or at least to a distal intermaxillary force directed 
aga 
among several of against the teeth aided by the distal 


bends in the anchor arch be periodic . of sliding yokes. During the process of Be: 
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time and effort are saved. 


| Considerable controv ersy has existed 


“ing the ne cessity for ‘anchorage prepara- 


tion. There are those who subscribe to. 


the principle of preparing mandibular 
anchorage in all cases in which Class" 
ny II mechanics are to be applied. — 
are others who are yet to be convinced 
of the necessity for such procedure | ex- ee 


perhaps in the most unusual 
cumstances, and even then they ques- 
tion the creation of any be neficial effect. ke 


Therea are many among us w who | at some 
ae time or other have made a half-hearted | ae 
Pa attempt at “setting up anchorage” and, 
the course of treatment, 


Fig. Diagram of the become at the severity of he 
upon a tooth undergoing the process of 


anchc preparation. erjet and perhaps the open bite that 
5 below. Diagram of a prepared man- had begun & develop. 
dibular arch using inelined brackets 


that time were con- 


here is another method by which 


inced that anchorage preparation was 
anchorage may be prepared (Fig. 5). 
onsiderable success en repor 
ad = a _ cedures were not to be condoned. Why 


through the of inclined brackets in get involved in a back and forth move- — 


buccal segments ‘as advocated by 
ment in the mandible when headgear 


Holdaway. The essential 

2, essenti difference and mild Class II mechanics are all 

between the two methods is that with 
that are needed to correct” the average 


the application of Class II force the 


archwire will slide through the brackets 
_ when a straight wire is used. It is the a One concession must be made by 


contention of those who subscribe to °VY€? the most skeptical among us; that 
os method that, although some mesial #8, Many cases have been demonstrated 
tipping occurs when the Class with models, headplates and 
mechanics are applied, if properly pre- photographs wherein dramatic change — 
ae ceded by use of Class III mechanics has been induced by mechanics involv- j aes 
the placement of the first arch- 
wire, the teeth will tip no farther than ‘mandibular arch 
amount of play between archwire There have” beens several recent 
_and bracket, and then frictional resis- — studies on consecutively treated cases 
tance will prevent further tipping. The taken from the office ‘ff Dr. C Shares 
brackets: are deliberately angulated to Tweed in which anchorage preparation 
compensate for this tipping. The used on all severe Class II, Division 
straight wire the adv: antage of 1 and bimaxillary protrusion cases. 
direct ‘pure between the: "results have demonstrated that tac- 


“ay 
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— 

— 
— 
= 
— — 
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It is not intent of this paper to 
promote the objectives of Dr. Tweed 
nor to agree with him in what neces- eo Z 
sarily should be the of treatment in 
our orthodontic service, However, one 
cannot but ‘be greatly impressed with 


od 7 


changes Holdaway"* gives his explana- 
tion of the favorable facial and denture 
‘Tweed begins all such cases with Class 
III elastic pull, tipping back the lower 


immediate effect is to ‘tip the occlusal 
plane downward at the distal side due Illustrations of 


planation of changes in the 
to the downward and forward pull ite during Tweed treatment. Top, upper =o 
the C lass II] elastics. T hese lower Posi- _ lower ceelusal planes before treatment. Mid- 


tioned upper “molars” tend to become upper and lower occlusal planes after 
anchorage preparation. Bottom, after Class i 


fulcrum | point II mechanics are applied. Dotted line repre- 


sents position of teeth at the end of anchor- 


| 


la th 2 
ency to elongate, a tendency so notice- 

to a lower arch without first upping Haynes" not follow Holdaway’s 
back . . . therefore, we have a contention that this response occurred 
situation in n which 1 the posterior jn most cases treated. Assuming» 

: teeth are encouraged downward early anchorage preparation was used as 
treatment before they are appreci- advocated, there was found that in 
tipped back; and the | lower anchor addition to the above-described changes, 


units, if properly prepared, are encour- i the mandible would follow a desirable — 
aged to resist the elongating — _ downward and forward growth or posi- a ; 


6). tional change during which time there 


“Third, Tweed’s 5 treatment is vigor- was a minimal mesial displacement of _ 


total treatment time is devoted the , and 
La 
“the: lower incisors | depressed “slightly 


— 
—_— 
— 
— 
— 
— ine 
— 
— 
— 
— 
— Also foun ular — 


“seended a an ‘amount “equivalent. 
vertical growth in the mandibular arch. 
— were other cases (not shown | 
diagrammatically) in which the bite 
opened with the mandible moving pos- 
an following the same type of 
vipat tooth movement as shown hown in the ‘third 
diagram in Figure 7. 
_3 other cases showed few man- 
changes, but maxillary changes 


_7 Three ee of responses when Class 
If mechanies are — after anchorage © considerably. The conclusions implied 


Fig. 8, , left. “Case M. G. Superpesea on SN at N. This case was treated a prepared 
ie mandibular arch, Note exeellent growth in ty mandible, change in position of point a 
awe and bodily retraction of the maxillary incisor. Fig. 9, middle. Case J.H. Superposed on 


a at N. A prepared mandibular arch, Mandibular growth good but not as favorable as rich 
oF _ Fig. 8. Maxillary changes are favorable. Fig. 10, right. Case J. T. Superposed on SN at N. oe 
Another prepared lower arch. Mandibelar growth not favorable but dramatic change ies 


ig 


at N and 6.0 mm. when superim- 
on SN at S (Figs. 8, 9, and 10). 
— 
— 
— 
— 
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a directional _ growth 4 


"permitted a 


ot have occurred to as s great a degree incisors or some combination of 
the lower i incisors were are, however, limitations | to 


distal recontouring « of a portion of Pi 
maxilla, especially in apical a a “bow: -type removable 
area. T he second was treated by ex- 


Ne recognize that facial ct change, as 
pee. been “pointed « out by Bjork"®, light Class IT elastics with a headgear 
Downs" , Lande” on the maxillary arch. The third 


through the years from a treated with anchorage prepara-— 


to to a flatter profile. Orthodontically ‘the mandibular 
we are ‘trying to aid nature achieve the ieve t treatment in eac 1 of t 


of change “that would normally Cases was quite effective (Fig. 12). The 


yee occur to a degree. It is possible i in many  ——— derived in the first case are a 


clearly demonstrated. In the second 
instances to recognize an anticipate 


of “change that will occur case the severe A-B relationship coupled 
within the growth potential of the indi- — _ with the steep m mandibular plane, indi- 


tee 
case. Careful thought must be cating poor "growth potential, limits 


giv en to the selection the the application of a prepared anchor- 


age in the correction of this Class 


doing, | pre- relationship. The third” case” _demon- 
"pared anchorage, opposed to naturel, how, with a steep mandibular 
reinforced or extraoral anchorage, must plane, ‘effective treatment be ac- 
‘the knowledge of | the complished with considerable desirable 
possibilities and the change. The changes in the first case 
anchorage required. vould have been further improv if 
re _ the case had been treated with a pre- 
must understood favorab mandibular arch after this step. 
procedures have been used. A 


anchorage must depend on an eval- 


uation of the inherent growth and 
sion cases. For instance, it reduces dis- 


any given case and an acceptance 

objectives to be attained in treatment. - tortion of the occlusal plan ne. It is — 
In many cases anchorage preparation: 
only be necessary if certain 


lems; it permits control in 
of the lower. anter rior teeth during _ 


Bs dibular incisors is considered r necessary, hae 
offers an effective means to retract for retraction of 
‘these teeth. If maximum reduction incisors. It also seems to 
denture base “discrepancies is desicgd, m some cases 


retracting the mandibular growth and in others offers resist- 


— come forward or give additional room 
directional change occurred tal patterns. All were within an active 
lz 
— 
im 
— — 
= 
= 
— 
= 
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ig. 11, above. Three eases with severe before tre: atment, 
‘i, arenes! The same cases in Fig. 11 after treatment. 


base to change. On negative side— necessarily follow” that the arch length 


it is complicated technique. It is requirements of a given case demand 
unnecessary in mild arch length cases _ ba the utmost conservation of anchorage. = 
in which there is little A-B discrepancy. _ At this time , we will discuss the present — ; 


ee able, the desired | improv ement may not | 33 treatment in the mixed dentition. , T he 
We have dwelled a great deal anchorage as advocated by Kloe 


ane horage preparation. However, it is Nelson", “and others 2? has dem- 


not the final answer nor is such pro- “onstrated the positive of 


~ cedure » the only ‘method of treatment in. “5 force on the dev elopment of the denti- 

_ many of these cases. After all, many tion. | There is a decided influence on 

cases do not exhibit A- B relationships the position of the teeth: and its den- 
‘that need | great change. Nor | does: it base. has: 

hee: 


NSS 
— 
q 
i 

in 


"pattern, thes sev malocclu- eliminate the mechan- 
sion, and the unpredictable factor of os of anchorage preparation. The dis- — 
3 growth response. The “growth advantage of this is 
ine response” is used loosely since its effect longe r; its” effect varies" 
in these cases as analyzed recently by 
to b id. tion is a problem. With ‘older patients 


af an, intermittent wearing in the adult den- 


‘re are many refinements of ap- ate 
of this force which have be slow an and not ‘suffic- 


te - 
a hook in the canine area. The direc- ‘he use of anchorage units outside 
tion of pull can be controlled to exert the mouth he has an adv antage 
distal traction along the” line” of the in some hands over poorly manipu- 
or even in an upward direction. lated and improperly prepared anchor- 
disadvantage of the downward © age arch. However, in using this tech- 
of cervical anc horage Ww vhen one must cognize the 
> as directed to the anterior section of the tions imposed by such technique. 


maxillary canine area results in an There are many problems created 


elongation of the anterior teeth. and, through improper use or ateention to 


of The intraoral bow anchorage control. Many of ws have 
experienced excessive tipping of buccal 
transferring the” arch in segments and undesirable labial inclin-— 
gt 7 the molar area has the advantage of = of mandibular incisors when in- 
avoiding this problem but has the dis-— judicious application dec force 


advantage of being unable bel permit ea applied. Lack of attention to ‘the | 


the rotations during treatment creates t 


“Tn addition to being used as an on the eacherape units. For instance, 
“active Sorte in the movement of teeth of a rotated tooth 


occipital anc horas ros er. a highly resistant ro- 


tation or highly resistant rota- 
tions may tend to exert an undesirable 
effect on the anchor arch, especially 
when “the arch is also being used for 
correction of Class II or Class IIT 
arch to reinforce the Class II mechan- problems. In extraction cases there is 
ics. It may be directed against the weer aphacrery of root paralleling. If it ms 
_ molar teeth by means of a bow and a is avoided through proper archwire 
_ Fischer attachment to the archwire manipula pn or the use incli 
the molar area or through the use of brackets advocated by many r 
additional round tubes on the upper correction of this tipping problem wi 
a taxation on our 


anchorage factor in space clos- area substantially reduce treat- 


that there are limita- _ure when moving canines. The ‘use ag 
— — 
— 
— 
— 
— 
— 
— 
La 
— 
— 
— 
— 

— 
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time. Many a well- treated case termaxillary elastics: 
hasb been | ruined by | loss of anchorage i in ne use of anch ge preparation tends 


ton ‘minimize these effects and 


have avoided these troubles in the first 

place. W henever the mechanics are 

such that “undesirable anchorage re- 
sponses are created, then we must rein- age is s prepared in cases 
horage or change our mechan- exceptionally steep mandibular planes_ 


ies in such a manner as to prevent or coupled with the exceptionally large aes 
eliminate the unwanted tooth move- N-B angular relationships. Com- 
ments. T The reduction of natural promises: in treatment must be made 
iy anchorage values in the opposing 1g arch in such cases. During treatment if it is 
is also i important. found that the existing anchorage i 


To conclude this paper we will sum- 
forces can reinforce this anchorage 


e brie fly what we consider the so- - h 4 ‘a 4 


ie involves the use of existing anchor-_ extraction Class II cases or in C lass iH, 


age, prepared anchorage, , and rein- Division 2 2 arch le ngth « cases where 


ditional arch or loss of arch length val 
recognition of anchorage avail. “pect treatment. einforcement © 


ability ‘must be be made. In C lass II anchorage 
must accept “the fact there will to prevent the buccal segments 


probably be migration of the from being carried forward when using 


segments. 1 ‘This may be desirable at cer- vertical loop retract: 
tain times. If the mechanics a: are —_ canines or the maxi ary incisors 


_ that there is Maximum response and possible. There are — devi eared that — 
the case ends with a stable denture may be used _rein _existing 


| desirable improvement in facial anchorage. The soldered lingual arch 
ines have properly applied 


and the removable lingual arch or pal- ae 
the modern concept of anchorage. The plate finger 
timing of force application” within 


helpful in ‘space closures. may 
aa growth periods i is undoubtedly « a Extraoral | anchorage may may sie 


2 major factor in the success of a given = be used as the motivating force in the i oe 


bases exists, then it is believed that a wisely with | proper cooperation in | many 

oe prepared mandibular arch will cases, much satisfaction is derived in 

do “more to | reduce the > intermaxillary reducing the severity of the mal 

discrepancy with a ‘corresponding im- clusion. However, ‘one must 
provement in soft tissue profile in more that without the complete edgewis 
by more conv ional appliance in many cases, it is foun 

rily that to gain one end, very often some 

implies treatment instituted sacrifice of our ideals of detailed, fin- 


= Finally, in » consideration af the entire : 
problem of pr y 
anchorage, the selection of the method 


ev en more valid today. aL. hrough the of anchorage control in the future will 4 
. 


technique. If a discrepancy in orrection of cases. If used 


afi 


depend upon information derived from 
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Angle’s contention that the reciproca fi 
effect of intermaxillary force had con : 
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No ‘orthodontist would question “the Fine Arts. 

propriety of publishing the obituary of 
an artist in an orthodontic journal and 


is particularly true of the man 
who exercised such a profound influ- studying at Julian Acade my and 
ence on the first great teacher of ortho- ‘Ecole des Beaux Arts, but 
ae dontia, Edward H. Angle. Although | _ interests were w idee than those of the — 
the name, W uerpel, is largely unknown average art student. He alway 
_ to men of the past decade or two, there interested in the problems of _ other 
many orthodontists living who will people and this interest led to ever 
recall him vividly and affectionately. widening circle 
‘The quiet and | gentle | mien of Among others. whom he could claim 
Edmund W uerpel gave no hint of the as friends were James | Whistler, Sarah _ 
turbulent adventurous | life of hi his Bernhardt, Whitelaw Reid 
years. Born in St. Louis in com-— man Wanamaker. 


fortable circumstances, he was trans- as U pon his 1 return to St. i. 


ported as a young boy to Mexico with — ‘a 1894 he was immediately put put in mcharge ‘ 
his family. Travelling by covered wagon of the Life Class at the Art School a : 
he was accustomed to frontier hard- ashington University: and advanced 
_ ships even before they had established — over the years to become Dean of , 
home there. Never robust and with Art School. Before retirement he 
_ eyes that plagued him throughout life was awarded the honorary degree ae 
he took on the work of | a man with» Doctor of Fine Arts in +1947 and cited 
the mining and the 1 new for” the longest term, 53 years, 
railroads that wer e being “built. 2 served by a of 
mother laid out an educational pro- University. 
gram for him and saw that it was fol- hen was 
lowed in spite of the absence of schools. earliest courses around the turn of 
~ Besides English she taught him German = century in St. Louis, he was trying a 
= nd he learned Spani: ia formulate his ideas of beauty of the _ 
tacts with those around him. He later human race. He uerpel only 5 
= French and talked fluently a by reputation but he sought | his help. se 


= 
As uerpel _Subsequently recounted 


further education and by. 1885 Angle introduced himself as an orth- 
was graduated from the Train- odontist and in those days that term 


School with the Slew Medal for be defined. He that 


the fact that he was unable to use his’ 4 reaching effects on te face and ie: 


yes for the last year. He immediately wished to give | is students some rule ot 
entered the School of Engineering of to guide them— in their practices. He 
ashington University, but a severe produced a lantern slide of the Apollo 
illness interrupted his course during Belvedere and asked Wuerpel if that 

second year and he made a trip to would be a good model toward» 
Australia to recuperate. Returning which they 
St. Louis in 1887 he entered the School Wuerpe l 
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— 
In 1889 he was offered 
— y of going to France to 0 
— 
a 
«C| 
| 
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«C| — 
— 
— 7 : 
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hu at point 
he protested veheme “Do you want 
to make all faces alike and do you given + Society was 
want them all to be Greeks?” he roared ‘s specially printed and sent to all of ae 
“What a hideous idea!” Then he members. 


started to explain that beauty was not av, 


Ww uerpel ‘and Angle were as 
a single type; that it was two men could be and their song 


‘on the and friendship was a striking example of 
influenced y race, color, culture an the attraction of opposites. The aggres- = 


z= When he finally finished sive, sometimes intolerant Angle was 


his harangue, ‘Angle was” rspiring 
ut he v was enthra ed. His spoken W uerpel. Yet they had much 
reaponse was, common in their sense of humor, 
their love of nature, and of all things: 
eautiful ‘including those man n made. 
Th 
lov ed nothing more than to share 
Wuerpel lectured to every "class of the a and even vacations. ns. They could * 
Angle School Louis, New York, together for hours and under almost 
New London, Connecticut, , and to any circumstances and it was no doubt 
“many of those trained later at Pasa- during : such intercourses that W Nuerpel’ 4 


Nith the opening of the Grad- ie influence on Angle’s thinking \ was exer- 


‘uate Course at Illinois, WwW uerpel con-  cised. Together they designed and 


tinued his lectures there until it became planned the ‘Angle- Wuerpel ‘orthodon- 
too difficult to make the trip to C thi- tie table which marked the first s step in 
ago. As an honorary member of the transformation of the dental office 

Angle Society he and Mrs. Wuerpel to one that w ‘as less fearsome. and 


attended all of its meetings until recent fitting for y young patients. 
years and at the last: meeting of the 
American Association of Orthodontists. 
hel id i in n St. Louis many 


aig Shortly after his return from Paris 
ow uerpel married Minnie C lay Johnson 
of St. Louis whom he had known be- 

he went abroad. daughters 


No one w ho ev ver heard Wuerpel lec- 
on Art it. He intro- 


to ‘explain = ‘they 1958 at the ripe age of almost ninety 


as they did. Then he pointed two years. Mrs. Wuerpel passed way 
out te details that characterized them 1958, less 
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schools. His knowledge of the hi — 
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_ One of the most pressing prob- | 
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The author should submit the ‘original typed copy of the manuscript, 


_ double- conan on bond paper. The author’ s name and city of residence should 


in India ink on white stock; the 


of lines and the size of lettering should take into account the fact that most — 
illustrations are reduced in size in the engraving process. Photographs should 
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cuts of 43% inches in width. The height of the cut may, vary, but contributors 
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_ trations affects all dimensions, and that arrangement ¢ of material should be ae, 
such that proportions are avoided and no loss of clarity results. 


The Frankfort plane should appear in cephalometric tracings, and wherever 


pa should provide the basis of orientation of illustrative matter portraying 
face, whether i it be film, or facial photographs. 


_Extraneous details should be -diminated from illustrative matter 


: _ keep the salient portions of the cut as large as possible, ie., , the cranial © 
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